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EXECUTIVE SUMMARY 
North Monterey County experiences severe water supply and quality problems including 
falling water levels, seawater intrusion, and nitrate contamination. The region is in a 
significant state of overdraft where current demands greatly exceed the annual level of 
recharge. Without increased supplies, dramatic changes need to occur to the North 
County land use pattern to reduce demand. The Comprehensive Water Resources 
Management Plan (CWRMP) combines water conservation, water supply, water quality, 
and land use actions into comprehensive policy alternatives. It is clear, however, that 
capital facilities are necessary if the problem is to be solved. 
The study area overlies a portion of the Salinas and Pajaro River groundwater basins. 
The Pajaro sub-basin consists of the Springfield Terrace, Pajaro, and Highlands North 
sub-areas. The Pajaro Valley Water Management Agency (PVWMA) manages the water 
resources of the Pajaro sub-areas. The Salinas sub-basin consists of the Highlands South 
and Granite Ridge sub-areas. The MCWRA manages the water resources of the Salinas 
sub-areas. Near-term solutions need to focus on the Pajaro sub-basin to resolve the 
immediate overdraft and seawater intrusion problems. Longer-term solutions need to 
focus on the Salinas sub-basin. 
The biggest problem facing North County is inadequate supplies of water to meet current 
demand. This problem is compounded by a lack of adequate infrastructure with which to 
distribute available supplies or new water supplies, which could be provided to the study 
area. The costs of providing solutions in the form of additional supplies or even reduced 
demands will be significant. In addition, pricing new supplies will be especially 
controversial since not all water use within North County is presently metered. 
Logistically, the provision of water to the area must be feasible for transmission as well 
as distribution to the end user. Small potable water systems are not consolidated and in 
the event localized water quality becomes degraded, it would be necessary to provide cost 
effective water treatment and comply with existing regulations. Land uses are not 
currently inventoried and changes in water and land use are not monitored on an ongoing 
basis. 
The alternative strategies proposed herein combine elements of demand management, 
water supply augmentation, and land use policy change. The proposed alternatives 
support the ongoing water use efficiency program in the PVWMA service area. These 
efforts should be continued and expanded into the MCWRA service area. The ongoing 
PVWMA BMP planning effort is included as a supply augmentation alternative for the 
Pajaro sub-basin. Demand management as well as supply augmentation alternatives are 
included for the Salinas sub-basin portion of North County. In addition, land use policy 
changes and a regional design strategy are proposed. A water quality program is included 
with all of the alternatives. 
Four alternatives are being proposed for the Salinas River sub-basin. These are discussed 
in terms of their ability to meet the criteria of quantity, quality, cost, and logistics: 
Alternative I : Demand Management (reduction in demand to match sustained yield) 
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Alternative 2: Agricultural Water Project (possible expansion of the SVWP) 
Alternative 3: Urban Water Project (from Salinas Valley wells) 
Alternative 4: Urban Water Project (from a proposed Moss Landing desalination plant) 
Regardless of the mix of demand management, water supply, and land use planning 
components, lack of infrastructure and funding inhibits the PVWMA and the MCWRA 
from providing the community with adequate water supplies. A distribution 
infrastructure must be developed to meet the demands of the North County water users. 
The infrastructure can be utilized to re-distribute local supplies and it can be utilized to 
distribute new supplies. But to meet the quality and quantity needs of even the current 
users, infrastructure is necessary and will be expensive. Since these costs will be borne 
by existing and future users in some combination, the benefits of any program must be 
clearly communicated to justify the expense. Without expenditures to develop new 
supplies or reduce current demand, the quality oflife and economy of North County will 
be affected by the chronic overdraft. 
Implementing the action plan will require significant institutional management, 
monitoring, and enforcement. This will be a challenge in light of the number of agencies 
involved, enforcement history, as well as the need for economic, community, and 
political support. An environmental review process and an associated public participation 
plan is essential to understanding the consequences and implications of not taking action 
and to facilitate support and understanding of the benefits of taking action. These 
alternatives will need to be further refined through that process. 
The Monterey County General Plan guides resource management in the County. Specific 
to water, it contains goals for maintaining and developing water supplies and protecting 
water quality for all beneficial uses, including recreation, agriculture, domestic, 
industrial, and ecological. The General Plan was adopted in 1982 and is currently being 
revised. The updated General Plan is expected to be completed and ready for approval by 
the Monterey County Board of Supervisors and the Coastal Commission by late fall of 
2002. When the Monterey County Board of Supervisors adopts the updated General 
Plan, the CWRMP must be reviewed to determine any necessary changes to build out 
numbers to comply with instituted zoning changes. 
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CHAPTER ONE: INTRODUCTION 
The groundwater resources of North Monterey County (North County) are being depleted 
at a rate faster than they can be replenished. North County needs additional water 
supplies to meet the demands of existing users and it will need an even larger supply to 
meet the future demands of the current land use plan. Without increased supplies, 
dramatic changes need to occur to the North County land use pattern to reduce demand, 
since the amount of water required is a function of the types of land uses. The 
Comprehensive Water Resources Management Plan (CWRMP) combines water 
conservation, water supply, water quality, and land use actions into comprehensive policy 
alternatives. It is clear, however, that capital facilities are necessary if the problem is to 
be solved. 
The Monterey County Board of Supervisors initiated development of the North Monterey 
County CWRMP. The Monterey County Water Resources Agency (MCWRA) is 
coordinating the effort with the support of a Monterey County interagency advisory 
committee (IAC) composed of: the Agricultural Commissioner's (MCAC' s) Office, the 
Administrative Office, County Counsel, the Division of Environmental Health 
(MCDEH), and the Department of Planning and Building Inspection (P&BI). 
The Special Ad-Hoc North Monterey County Water Issues Advisory Committee (AHC) 
was created on September 23, 1997 by the Monterey County Board of Supervisors. The 
AHC was formed to facilitate public outreach on water issues, provide input into 
development of ordinances to address interim measures, assist in exploring measures 
identified for further investigation, and participate in the scope and completion of a 
groundwater management plan. There are thirteen committee members representing the 
five sub-basins located within the study area. Membership is representative of the four 
water user groups in the area: agricultural, rural residential, urban, and industrial 
(http://www.co.monterey.ca. us). 
The purpose of the CWRMP is to develop a long-term strategy to protect and manage the 
water resources and to identify a long-term solution to augment the water supply for 
North County. The CWRMP consists of four chapters. Chapter One is the introduction, 
which includes an overview of previous studies that contributed to the current 
understanding of existing conditions and opportunities. Chapter Two presents the 
problem statement. Chapter Three describes the alternatives and how they were 
developed. Chapter Four provides a plan to implement the alternatives. 
1.1 SCOPE OF WORK 
The scope of work for the CWRMP consisted of seven tasks including the mobilization 
using Geographic Information Systems (GIS) and other analytical tools, public 
participation, defining the problem statement, developing a water quality protection 
program, defining the alternatives, developing alternative strategies, and developing the 
draft and final plan. The CWRMP intends to compile and analyze data from ongoing 
projects rather than generate original data. 
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1.2 STUDY AREA AND HYDROGEOLOGIC BOUNDARIES 
North County is comprised of approximately 54,000 acres. The dominant land use is 
agriculture. In addition, large areas used primarily for grazing are located in the 
southeastern part of the region stretching into the Gabilan Mountains. Residential uses 
constitute a small but growing portion of the area's land use centered in the 
unincorporated communities of Castroville, Moss Landing, Pajaro, Las Lomas, Aromas, 
and Prunedale. Commercial and industrial land uses are centered in the unincorporated 
communities and along major highways and roads, but make up a small portion of the 
land use in the area. 
The study area has been subdivided into sub-basins based on the two primary watersheds, 
the Pajaro River and the Salinas River (Figure 1 ). Groundwater flow corresponds with 
the watershed delineation between these two sub-basins. Groundwater within the area is 
tributary to the Pajaro Valley to the north and the Salinas Valley to the south (Fugro 
West, Inc. 1995). Additionally, the two sub-basins have been analyzed in terms of sub-
areas based on geography and jurisdictional authority. The Pajaro sub-basin consists of 
three sub-areas: Pajaro, Springfield Terrace, and Highlands North. The Salinas sub-basin 
consists of two sub-areas: Highlands South and Granite Ridge. 
Geographic delineation of the sub-areas within the study area boundary was historically 
based on both jurisdictional and physical considerations. The North Monterey CWRMP 
study area was based primarily on political units. This includes the boundary of the 
governing land use plan, the Monterey County boundary to the north and east, and the 
MCWRA Zone 2A boundary to the south. 
The use of political and jurisdictional boundaries for establishing the study area makes 
the preparation of a water budget and the accounting for overdraft more complicated. 
Overdraft is typically calculated according to hydrologic unit and not based on 
jurisdictional areas. For example, the Pajaro watershed as defined by the Pajaro Valley 
Water Management Agency (PVWMA) includes a larger geographic area, including 
major parts of Santa Cruz and San Benito Counties. The CWRMP only includes the 
Monterey County portions of the Pajaro watershed. The study area and other sub-units 
used in this report are shown on Figure 1. 
The North County study area represents several transitional zones between areas of 
different hydrogeology and watershed features rather than a discrete groundwater basin 
(Fugro West, Inc. 1995). Few discrete physical or hydrogeologic boundaries exist 
because most of the changes between areas are gradual and represent transition zones. 
The sub-areas in the Fugro study were intended to provide planning units and to 
recognize unique management and hydrogeologic characteristics. The 1995 Fugro report 
defined five sub-areas based on the occurrence and availability of groundwater, sources 
of recharge, and water quality issues. These are Pajaro, Springfield Terrace, Highlands 
North, Highlands South, and Granite Ridge (Figure 1 ). 
The Highlands sub-area was divided into Highlands North and South to reflect the 
jurisdictional boundary between the PVWMA and the MCWRA. The boundary for the 
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PVWMA was drawn to reflect both surface watersheds and a groundwater divide 
between the Pajaro and Salinas Valleys. This jurisdictional boundary had a 
hydrogeologic basis since relatively impermeable mud fills a deep valley underlying the 
Elkhorn Slough and acts as a partial barrier to groundwater movement between the 
Salinas and Pajaro Valleys (Montgomery Watson 1998a). Also, local recharge in the 
area may flow either into the Pajaro groundwater basin or the Salinas groundwater basin. 
The Pajaro sub-basin in this report includes the Springfield Terrace, Pajaro, and 
Highlands North sub-areas. The PVWMA manages the water resources in this area and 
this report acknowledges and respects the jurisdictional/hydrogeologic boundary and the 
primary water management responsibilities and funding capabilities of the PVWMA in 
these areas. 
The sub-areas within the Salinas sub-basin include Highlands South and Granite Ridge. 
These sub-areas should be managed as part of the activities of the Salinas sub-basin since 
they are within the Salinas watershed, and the groundwater basin is connected to the 
Salinas Valley. The MCWRA has water management authorities within the entire North 
County area, but from a practical standpoint, the agency is most active in the Salinas sub-
basin. The MCWRA has not established a zone for water resources management in the 
North County area and hence no funding source is available. Monterey County has 
countywide jurisdiction over all land use issues, regardless of water management 
jurisdictions. 
The Salinas Valley Historical Benefits Analysis (HBA) and groundwater modeling 
conducted for the Salinas Valley Water Project (SVWP) demonstrated that there is a 
strong hydrogeologic connection between the Salinas Valley and the South Highlands 
area (Montgomery Watson 1998a). The HBA also documented that benefits would be 
realized in the South Highlands area as a result of actions, both historical and future, 
taken in the Salinas Valley to improve water supplies (Montgomery Watson 1998a). The 
Granite Ridge area is also logically associated with the Salinas sub-basin from 
management, hydrologic and geographic standpoints. 
1.3 BACKGROUND 
The entire North County area has significant water supply and water quality problems 
including declining water levels, seawater intrusion and nitrate .contamination. The area 
is in a current state of overdraft and this has been known since the original U.S. 
Geological Survey (USGS) investigation conducted in the early 1980s. This water deficit 
will get much worse when the County approaches buildout and demand increases. 
Only two possibilities to solving the problem are truly available - increasing water 
supplies by means of physical engineering solutions or by reducing demand. While the 
broader solutions appear evident - increasing supply or decreasing demand - the issues 
facing the North County are complex, comprising both a technical and institutional 
nature. 
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Rural and residential demands occur over a widespread geographic area. As a result, 
there are multiple jurisdictions managing the water resources of the North County area. 
As would be expected, management of water supplies is therefore, not consistent within 
the area. To add to the institutional complexity, multiple County and State agencies 
influence the ability to implement solutions. In addition, the local population is diverse 
with varying perceptions of the issues. These differences, in large part, stem from the 
differences in water management approaches taken by varying jurisdictions. 
The existence of agricultural production within the County has a long-standing history. 
Agriculture represents 85 percent of current demand; this trend is anticipated to remain 
constant into the future since agricultural uses are outlined as a priority under the North 
County Land Use Plan and the North County Area Plan. The quality of existing water 
supplies is impacted by nitrates from agricultural use; however, other sources also 
contribute to the water quality problem incJuding septic systems, and seawater intrusion 
as a result of over-pumping, particularly in the Pajaro and Springfield Terrace sub-areas. 
Seawater intrusion is the largest challenge facing the North County Area since it impacts 
the quantity and quality of usable water supplies. Sources of seawater incJude migration 
of water from the ocean and seepage from the Elkhorn Slough estuary. Additional water 
quality issues include erosion and sedimentation. 
A number of studies have been conducted in the recent past to attempt to understand, 
examine and provide solutions for the complex set of problems facing North Monterey 
County. Many of the studies were in part or wholly aimed at addressing the problems of 
overdraft and water quality. These studies are summarized below as background 
information to the CWRMP. 
1.4 PREVIOUS STUDIES 
1.4.1 North County Hydrogeologic Study 
The two-part North Monterey County Hydrogeologic Study was initiated by the 
MCWRA to better understand the hydrogeologic setting, quantify the components of 
water supply and demand, and ultimately provide the underlying data necessary to plan 
for and assure a long-term water supply (Fugro West, Inc. 1995, 1996). The study was 
paid for by the collection of water impact fees from new residential and industrial 
development. 
The findings of earlier studies were supported by the North Monterey County 
Hydrogeologic Study Volume I, which documented the chronic overdraft, declining 
water levels, seawater intrusion, and excessive nitrate levels (Fugro West, Inc. 1995). 
Based on the analysis of available data, Volume I reported that: 
);;>- The hydrogeology of the study area is quite varied and complex. Based on long-term 
availability of water, well yields, depth to bedrock, susceptibility to water quality 
problems, volume of groundwater in storage and sources of recharge, five sub-areas 
were identified and illustrated on Figure I; 
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> The groundwater within the area is tributary to the Pajaro Valley to the north and the 
Salinas Valley to the south; 
);> The area-wide groundwater level decline averaged approximately 0.5 feet per year 
over the time period from 1970 to 1990; 
>- In general, groundwater levels are below sea level in most areas, except in the Granite 
Ridge sub-area which is constrained by limited groundwater storage capacity; 
);> Several significant groundwater pumping troughs exist in the area; 
);> In the Springfield Terrace sub-area, seawater intrusion has advanced at least as far as 
Highway 1; 
);> Elevated chloride ions in the groundwater in the areas adjacent to Elkhorn Slough are 
the result of vertical leakage from the Slough; 
>- Nitrate contamination is derived from either excess agricultural nutrients or septic 
systems; 
>- The amount of water that could be pumped from the area without causing additional 
groundwater declines from 1992 conditions and/or not causing additional seawater 
intrusion was estimated at 14,410 acre-feet per year (afy) (also referred to as 
"sustained yield"); 
);> Existing overdraft was estimated at 8,550 afy and was estimated to increase to as 
much as 22,200 afy at build-out under current land use plans; 
>- Possible sources of additional supply for the area include proposed importation 
projects from either or both the Pajaro and Salinas Valleys. 
The current planning efforts in the Pajaro and Salinas Valleys are described below. 
1.4.2 Salinas Valley Projects 
The Salinas Valley groundwater basin has experienced chronic overdraft, resulting in 
seawater intrusion and storage depletion. Seawater intrusion into various aquifers affects 
approximately 16,000 acres of valley farmland and is a significant threat to the area's 
ability to meet water demand. Many coastal wells in the 180-foot aquifer have been 
rendered unusable. In addition, nitrate contamination is present throughout the basin in 
varying concentrations and there could be an increase in affected acreage and 
concentrations with time. These issues, combined with concerns for improved flood 
control, led to public recognition of the need to better manage surface and groundwater 
resources in the Salinas Valley. 
The Nacimiento Dam was completed in 1957 and the San Antonio Dam was completed 
in 1965. Primary conjunctive use of these darns was, and still is, for flood control and 
water conservation. Controlled releases from the reservoirs to the Salinas River have 
helped recharge the Salinas Valley groundwater basin. 
In 1983, the MCWRA received funding from the State Water Resources Control Board 
(SWRCB) to evaluate alternatives that would prevent further seawater intrusion. 
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Between 1983 and 1992, numerous studies of the extent of seawater intrusion were 
conducted and possible solutions were presented. The MCWRA, in conjunction with the 
Monterey Regional Water Pollution Control Agency (MRWPCA), constructed a 
wastewater reclamation project to provide recycled wastewater for agricultural irrigation . 
in coastal areas near Castroville. This project is known as the Monterey County Water 
Recycling Projects (MCWRP) and consists of a tertiary treatment plant and a pipeline 
distribution system. The treatment plant is the Salinas Valley Reclamation Project 
(SVRP) and the pipeline distribution system is the Castroville Seawater Intrusion Project 
(CSIP). The MCWRP began making water deliveries to approximately 12,000 acres of 
farmland in April 1998, through the CSIP. The MCWRP was the first capital facility 
designed to halt seawater intrusion since the construction of the two dams, and provided 
an increment of water supply for stopping seawater intrusion. It is estimated that the 
MCWRP will provide 40% to 50% of the needed water to halt seawater intrusion. 
In 1992, the MCWRA Board of Directors held a daylong workshop to establish the long-
term planning goals for the management of water resources in the Salinas Valley 
groundwater basin. These goals led to the development of the Basin Management Plan 
(BMP) efforts, which eventually led to the development of the proposed Salinas Valley 
Water Project (SVWP). The MCWRA prepared a Draft Environmental Impact Report 
(EIR) for the SVWP in 1998. However, during review of the Draft EIR, substantial 
public concerns were raised over project costs, some of the project elements, and a range 
of other issues. At the end of 1999, the MCWRA Board of Directors authorized the 
preparation of a joint EIR/EIS on a revised project that incorporates the following 
components: 
1. Modification of the Nacirniento Dam spillway; 
2. Reoperation of the Nacirniento and San Antonio Reservoirs; 
3. Salinas River recharge, conveyance, and diversion; 
4. Distribution and delivery of water to agricultural customers; and 
5. Delivery area pumping management. 
The current revised project is similar in many respects to the project previously evaluated 
in 1998. The proposed project includes a surface diversion facility (in lieu of subsurface 
diversion and use of recycled water), no storage reservoirs, use of existing distribution 
facilities in the short term, and possible expansion of these facilities in the long term. 
The project is intended to distribute water to agricultural sectors only. 
The purpose of the proposed action is to address the critical issues facing the 
management and longevity of Salinas Valley water resources by meeting the following 
objectives: 
1. Stopping seawater intrusion; 
2. Providing adequate supplies to meet current and future (year 2030) needs; and 
3. Improving the hydro logic balance of the groundwater basin in the Salinas Valley. 
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The Salinas sub-basin part of the North County study area (Highlands South and Granite 
Ridge) were not included in the SVWP. Subsequent investigations indicate that these 
areas would receive benefits from the proposed SVWP and that they are hydrologically 
connected to the Salinas Valley (Montgomery Watson 1998a). 
1.4.3 Pajaro Valley Water Management Agency Basin Management Plan 
In 1984, the PVWMA was formed to manage the groundwater supply in the Pajaro 
Valley groundwater basin, which encompasses approximately 79,600 acres within 
Monterey County, Santa Cruz County, and a portion of San Benito County (RMC 2001 ). 
Currently, groundwater demand in the basin is approximately 69,000 afy. Based on 
model results, the sustained yield of the groundwater basin is approximately 48,000 afy 
(assumes coastal pumping reduction with 100% reliable supply of supplemental water). 
Therefore, the basin shortfall is 21,000 afy. 1 
PVWMA has conducted extensive studies to address overdraft and seawater intrusion in 
the Pajaro Valley. These studies resulted in the creation of the Basin Management Plan 
(BMP), which was adopted by the Board of Directors in late 1993, and supported by a 
program-level EIR, completed in October 1993 (Montgomery Watson 1993). The BMP 
explored many options, including water conservation programs, wastewater reclamation, 
importation, and desalination. 
As part of the BMP process, over 30 alternatives were evaluated over a period of six 
years to find the most efficient and cost-effective way to develop additional supply. The 
PVWMA considered the cost and feasibility of desalination, reclamation of treated 
wastewater, and surface storage alternatives such as building reservoirs and dams. Local 
solutions were evaluated. The solutions needed to be cost effective and meet the goals 
for the future water supply. Other challenges facing PVWMA while selecting an 
alternative were potential environmental impacts and the resulting quality of water. 
The Draft Revised BMP identified four potential alternatives for eliminating seawater 
intrusion. The four alternatives consist of varying strategies and projects for balancing 
the basin (RMC 2001). The Revised BMP alternatives include combinations of the 
following components: 
~ Construction of a pipeline to import water available to PVWMA under the 
PVWMA's existing contract with the U.S. Bureau of Reclamation (USBR) for water 
from the San Felipe Unit of the Central Valley Project (CVP). CVP water would be 
supplemented with other purchased supplies; 
~ Capture of local supplies of surface water with surface and aquifer storage elements; 
~ Construction of a coastal distribution system to irrigate agricultural land with 
imported or local supplies and reduce or eliminate coastal pumping; 
);.>- Delivery of imported and local water to an inland distribution system to irrigate 
agricultural land in wet years; 
1 The Pajaro, Springfield Terrace, and Highlands North sub-areas of the North County study area comprise 
only a subset of the Pajaro basin shortfall. 
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> Implementation of agricultural and urban water conservation programs; and 
> Fallowing of agricultural land. 
1.4.4 Water Quality Protection Efforts 
There are many ongoing efforts, which can help further protect water quality and be used 
to develop criteria for land acquisition as part of a multi-objective planning process to 
address water quality, water supply, and critical resources to protect species and preserve 
open space. 
1.4.4.1 Elkhorn Slough Management Plan 
The primary source of erosion and sedimentation in North County are poorly managed 
agricultural land uses that degrade the Elkhorn Slough. The Monterey County 
Department of Planning and Building Inspection (P&BI) and California Coastal 
Conservancy, in cooperation with the Elkhorn Slough foundation and other local 
stakeholders, prepared the Elkhorn Slough Management Pl~n (ABA Consultants 1989). 
This plan inventoried resources, diagnosed problems within the watersheds, established 
goals and objectives, evaluated existing policies and regulations, identified funding 
requirements, evaluated alternatives, and resulted in implementation programs to protect 
watershed resources. 
Many of the actions defined in the management plan are being effectively implemented 
in the Erosion Control Program, an ongoing community-based program in the Elkhorn 
Slough watershed, administered in conjunction with the Monterey County Resource 
Conservation District (RCD) and funded by a Packard Foundation grant. 
The Monterey County RCD and the U.S. Department of Agriculture (USDA), Natural 
Resources Conservation Service (NRCS) developed the Elkhorn Slough Watershed Plan 
and Environmental Assessment to streamline the permitting process to implement many 
of the recommendations contained in the Elkhorn Slough Management Plan (SCS 1994).2 
In 1995, a team consisting of the Monterey County RCD and the local office of the 
NRCS started the Elkhorn Slough Watershed Project. The goal of the program was to 
reduce sedimentation and chemical transport into Elkhorn Slough by 50% over an eight-
year period. To accomplish this, the project's goal is to implement Best Management 
Practices, as specified by NRCS-designed agricultural management plans, on 120 
targeted farms. These farms are located in all areas of the Elkhorn Slough watershed 
where erosion problems are most acute. Typical plans call for construction of proper 
drainage along access roads, and creation of vegetated buffer strips and sediment basins 
at the base of fields. So far, the NRCS/RCD team has helped 60 of the 120 farms 
implement best management practices, and the team is optimistic that they will reach out 
to the others before funding is exhausted. 
2 The Elkhorn Slough Watershed Conservation Plan was completed in August 1999 (and is available on the 
web at http://www.elkhornslough.org/eswcp/ESWCP.pdf). 
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Many of the elements that make the Elkhorn Slough Management Project successful can 
be applied to the development and implementation of the CWRMP for the North County 
area. The program elements that have made the watershed program successful included: 
;;... Baseline Identification: Developing management guides and alternatives; evaluating 
grower needs; collecting information sources; identifying organizations, agencies, 
groups and individuals; gathering information on physical and socioeconomic 
conditions; monitoring; determining economic feasibility; and establishing the 
measurements of effectiveness and success. 
;;... Outreach and Marketing: Developing and implementing a marketing plan to target 
farmers, technical assistance delivery systems; case studies; and initiating outreach 
actions. 
;;... Local Participation: Coordinating and supporting local community groups; speaking 
at grower groups; interagency coordination; and individual contacts. 
;;... On- Farm Testing and Delivery: Conducting case studies and field trials and 
implementing specific projects to demonstrate management practices. 
;;... Institutional Strengthening: Identifying organizations and institutional obstacles; 
developing permit streamlining programs; reducing regulatory hurdles; and 
improving coordination and cooperation between stakeholders. 
;;... Monitoring and Evaluation: Monitoring and evaluating the effectiveness and 
performance of the management practices, including both physical and 
socioeconomic benefits, cost effectiveness and acceptability by growers. 
Over 20 on-the-ground projects have been undertaken to address the issues identified in 
the 1994 USDA report (NRCS 1998a, 1998b) and have been documented to have reduced 
sediment loading to Elkhorn Slough and local streams. The projects have demonstrated 
the value of working directly with individuals at the local level, and have resulted in a 
successful model for service delivery to ensure that a voluntary, cooperative approach 
can result in tangible benefits to water quality. The primary issues related to continuation 
of the effort are achieving stable funding and staffing as well as greater interagency 
coordination and cooperation in order to reduce redundant efforts. 
Many of the lessons learned in the implementation of the Elkho.rn Slough watershed 
management program and approaches that were applied may provide insights into how 
elements of the North Monterey CWRMP may be implemented effectively. This is 
especially true in the areas of water conservation and reduction in nitrate contamination 
to both surface and groundwater. In addition, many of the watershed management 
objectives and specific actions identified in the watershed plans should be integrated into 
the CWRMP elements. 
1. 4. 4. 2 "One-Stop-Regulatory-Shopping" 
In 1998, the NRCS, in partnership with Sustainable Conservation (a non-profit 
environmental organization from San Francisco), the Monterey Bay National Marine 
Sanctuary (MBNMS) Water Quality Protection Program (WQPP), and the RCD, began 
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an innovative program called Partners in Restoration to offer "one-stop-regulatory-
shopping" to land managers willing to implement conservation practices. The program 
helps farmers and landowners adopt conservation practices that enhance natural resources 
and help solve on-farm problems, such as excessive erosion. The program streamlines 
the complex, time-consuming, and costly process of obtaining individual project permits 
for these conservation activities intended to prevent erosion, protect water quality, or 
enhance natural habitats. Ten conservation practices recommended by the NRCS have 
now been conditioned and authorized in advance by the participating federal, state, and 
local agencies through watershed-based permits. Permits are issued to the NRCS and the 
Monterey County RCD. Any farmer receiving technical and/or cost-share assistance 
from the NRCS can now implement the practices without the need to seek individual 
permits. 
With 24 projects implemented during the first two years of the program, an estinmted 
15,841 cubic yards (21,385 tons) of soil were prevented from washing downstream into 
the sensitive wetlands of Elkhorn Slough. The Permit Coordination Program has been so 
successful that it is now being implemented in the Salinas Valley, Morro Bay, and West 
Marin watersheds, and other implementation sites throughout California are planned. 
1.5 CONCLUSION 
The primary purpose of the CWRMP is to address the long-term water demands ofNorth 
Monterey County. The Fugro study confirmed previous investigations of the North 
Monterey County hydrogeology and water supply conditions. Existing demand currently 
exceeds the sustained yield of the basin. The area is in a state of overdraft and needs 
supplemental supplies to meet current needs. An even larger supply will be necessary to 
meet the buildout demands of the existing land use plan or land use changes need to 
occur to avoid increased demand. The supply solutions build on the current work in the 
Pajaro and Salinas Valleys and will come out of the PVWMA BMP and/or the SVWP. 
In addition, water quality degradation in the study area, in the form of seawater intrusion 
and nitrate contamination, has also been documented and is also a major focus of the 
CWRMP. Some successful efforts have been undertaken to address the problems, 
particularly as they affect the Elkhorn Slough, and form the basis for the water quality 
protection program of the CWRMP. 
The separation between the Pajaro and Salinas sub-basins, as defined by the HBA, will be 
reflected in the ultimate management approach and alternative solutions since the 
hydrogeology, supply and quality problems, and water management authorities differ. 
The following chapters describe the problem statement in more detail, the development 
of the alternative solutions, and the recommended implementation plan. 
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CHAPTER TWO: PROBLEM STATEMENT 
2.1 THE PROBLEM 
The region as a whole is in a significant state of overdraft where current demands greatly 
exceed the annual level of recharge. All sub-areas require either a reduction in demand 
or a supplemental supply. Nitrate problems occur in a number oflocalized areas as a 
result of heavy agricultural use and, to a lesser extent, residential uses that do not utilize 
sewer systems. Additional water quality issues include seawater intrusion, erosion, 
sedimentation, and urban runoff. 
The costs of providing solutions in the form of additional supplies or even reduced 
demands will be significant. In addition, pricing new supplies will be especially 
controversial since not all water use within North County is presently metered. 
Logistically, the provision of water to the area must be feasible for transmission as well 
as distribution to the end user. Small potable water systems are not consolidated and in 
the event localized water quality becomes degraded, it would be necessary to provide cost 
effective water treatment and comply with existing regulations. Land uses are not 
currently inventoried and changes in water and land use are not monitored on an ongoing 
basis. 
The CWRMP provides a baseline definition of the water resource and land use 
conditions, in addition to defining the alternative actions to resolve the issues. If water 
supplies are not increased, then current demand must be reduced and new demands must 
be prevented. An associated public participation plan is essential to understanding the 
consequences and implications of not taking action and to facilitate support and 
understanding of the benefits of taking action. 
With the problem statement defined (Chapter 2), the alternatives described and analyzed 
(Chapter 3), and an implementation plan recommended (Chapter 4), the community can 
move toward embracing a comprehensive management approach that integrates both land 
use planning and water resource management opportunities. Toward that end, the 
following mission statement was developed for the CWRMP by the Ad Hoc Committee 
(AHC): 
The CWRMP shall achieve a long-term water balance while 
protecting and improving water quality, at a reasonable cost 
that is equitably distributed, by implementing enforceable 
land planning and feasible water management strategies. 
To meet the mission statement, the CWRMP must examine alternatives in terms of water 
quantity, water quality, cost, and logistical needs. The following sections present the 
problem statement in terms of these four issues. 
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2.2 Q UANTITY 
The biggest problem facing North County is inadequate supplies of water to meet current 
demand. This problem is compounded by a lack of adequate infrastructure with which to 
distribute available supplies or new water supplies, whlch could be provided to the study 
area. Each of the sub-areas is in a state of overdraft, although to differing degrees. 
Determining the water balance involves defining the available supply and/or sustained 
yield, calculating the potential demand (current and future), and evaluating the difference 
between supply and demand. If demand is greater than supply, the system is in overdraft. 
The following sections describe the process used to calculate demand, sustained yield, 
and overdraft. The detailed definitions and tables are included as Appendix A. 
2.2.J Water Demand 
Water demand is defined as the consumptive use of water pumped from the ground. A 
land use approach was used to derive current demand. The land use approach applies a 
water duty factor (gross extraction, typically associated with a particular land use activity 
minus return flow) to acres, based on the type ofland use, resulting in an existing water 
demand or net pumping. Existing land uses were derived from aerial photography (DWR 
1996) and future land uses from zoning (See Figures 2 and 3). 
2.2.1.1 Current (Baseline) Demand 
Current or baseline demand for each of the sub-areas was developed for the CWRMP 
using the same methods as that previously used in the 1996 GIS Analysis of the Effects of 
Land Use Constraints and Water Delivery Demands in North Monterey County 
(MCWRA 1996). However, the land use acres and water duty factors were updated using 
more recent data, as described in Appendix A. Current land uses on which these 
estimates are based are represented in Figure 2: Existing Land Use. Baseline demand for 
the five sub-areas totals 30, 750 acre-feet per year (afy). 1 
2.2.1.2 Future (Buildout) Demand 
Methods for estimating future or buildout demand were also based on the 1996 GIS 
Analysis (MCWRA 1996). Future land uses on which these estimates are based include 
zoning (as represented in Figure 3: County Zoning), and other policies or technical 
constraints (slope, soil conditions, habitat protection policies, and other variables) that 
could limit potential future agricultural or residential development (see Appendix A for a 
list of assumptions). Buildout demand for the five sub-areas totals 36,124 afy.2 
1 The previously defined Highlands South current demand estimate of6,497 afy was reduced by 402 afy to 
6,095 afy because 201 acres overlap with the Castroville Seawater Intrusion Project (CSIP) and, therefore, 
lower the baseline demand by an assumed 2 acre-feet per acre (afa). 
2 The estimates of future demand were updated from the 1996 analysis as a result of revised water duty 
factors. Previous assumptions were based on a worst case scenario that put all future demand in berries 
with a water duty factor of 2.8 afa. Updated analysis assumes demand of a more typical crop type with an 
average water duty factor of2.0 afa. 
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2.2.2 Sustained Yield 
Sustained yield is the available groundwater supply that may be pumped without 
inducing additional groundwater declines or causing seawater intrusion (vertical 
migration from the slough or horizontal migration from the ocean) beyond conditions that 
existed in 1992. Sustained yield can vary significantly based on land use and cropping 
patterns. Fugro West, relying on models developed by Montgomery Watson for 
preliminary Pajaro and Salinas Valley studies, calculated total sustained yield for the 
region to be 14,410 afy (Fugro West, Inc. 1995). See Appendix A for a more in depth 
discussion of the calculation of sustained yield. 
2.2.3 Overdraft 
Overdraft is calculated by comparing demand to sustained yield. All sub-areas are 
experiencing varying degrees of overdraft, with Springfield Terrace experiencing the 
most critical problem. Total overdraft for the region is estimated to be 16,340 afy and 
future overdraft is estimated to be 21,714 afy. 
These calculations are summarized in the following table and described in more detail in 
Appendix A. 
Table 1: Summary of Overdraft Problem (afy) 
Current I Future : Sustained i Current I Future Sub-area i 
' Demand I Ormand : Yield : Onrdrnft Onrdrnft 
Pajaro 10, 130 10,215 6,490 3,640 3,725 
Springfield 7,594 8,330+ o: 7,594 8,330+ 
Terrace 
Highlands North 5,621 7,636+ 2,920 2,701 4, 716+ 
Highlands South 6,095* 8,399+* 4,390 1,705* 4,009+* 
Granite Ridge 1,310 1,544 610 700 934 
Total 30,750* 36,124+* 14,410 16,340* 21,714+* 
Source: Fugro West, Inc. 1995; MCWRA 1996; JSA/EDA W 1999. 
! Because of insufficient data, demand was matched with yield; seawater intrusion is not allowed which 
reduces pumping in Springfield Terrace to 0. 
+ The estimates of future demand were updated from the 1996 analysis as a result of revised water duty 
factors. Previous assumptions were based on a worst case scenario that put all future demand in 
berries with a water duty factor of 2.8 afa. Updated analysis assumes demand of a more typical crop 
type with an average water duty factor of2.0 afa. 
* The previously defined Highlands South current demand estimate of 6,497 afy was reduced by 402 afy 
to 6,095 afy (because 201 acres overlap with the CSIP and, therefore, lower the baseline demand by an 
assumed 2 afa). 
2.2.4 The Change in Demand and Overdraft 
As Figure 4 demonstrates, eighty-five percent (85%) of the existing overdraft occurs in 
the Pajaro sub-areas (46% in Springfield Terrace, 22% in Pajaro, and 17% in Highlands 
North). The Salinas sub-areas (Highlands South and Granite Ridge) represent the 
balance of the existing overdraft. 
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Figure 4: Existing Overdraft by Sub-area 
Springfield Terrace 
46% (7,594 afy) 
Pajaro 
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5% 
As Figure 5 demonstrates, the incremental increase in overdraft as a result of future 
development is realized mostly in the Highlands South (43%) and Highlands North 
(3 7%) sub-areas. 
Figure 5: Future Incremental Overdraft by Sub-area 
Highlands South 
43% (2,304afy) 
Highlands North 
37%(2,015afy) 
Pajaro 
2%(85afy) 
Springfield 
Terrace 
14%(736afy) 
Granite Ridge 
. 4% (234afy) 
The sub-areas of Pajaro and Springfield Terrace are nearly fully developed in terms of 
agricultural acreage and not likely to experience increased water demand from 
agriculture. Increased residential demand in Springfield Terrace will require an 
alternative water supply as salinity levels increase and local supplies continue to degrade. 
Highlands North and South have the highest potential for additional agricultural water 
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demand due mostly to continued conversion of native land to irrigated acreage, as 
allowed by current zoning. These areas are also likely to experience a significant 
increase in residential demand. Granite Ridge is generally not suitable or zoned for 
cultivation and, therefore, little additional agricultural demand is anticipated. However, it 
is likely to experience an increase in residential demand. 
Table 2: Current and Future Agricultural Acres and Residential Units 
CTr~RE\T I Fl"ITRE I 
Suh-area Agricultural Residential Other : .\gricultural Residential 
.-\cres l'nits l nits I .\rres l'nits I 
Pajaro 6,427 881 109 112 
Springfield Terrace 7,303 621 633 345 551 
Highlands North 9,249 2, 126 53 874 1,423 
Pa.iaro Subtotal 22,979 3,628 795 1,219 2,086 
Highlands South 12,143* 4,243 310 965 2,535 
Granite Ridge 7,421 1,448 126 475 
Salinas Subtotal 19,564 5,691 436 965 3,010 
Total 42,543 9,319 1,231 2,184 5,096 
Source: MCWRA 1996; JSNEDAW 1999. 
* The previously defined Highlands South current agricultural acres were reduced by 20 I acres (because 
of overlap with CSIP). 
As can be seen in Table 2, the largest increases in new agricultural acres and residential 
units will occur in the Highlands sub-areas. Although these two sub-areas have relatively 
high sustained yield, as seen in Figure 6: Sustained Yield and Overdraft, the increased 
development will further exacerbate a growing overdraft problem. 
10 ,000 T 
5,000 
... 
:;'l Sustained 
~ Yield 
I 
I 
! 
I 
I 
Figure 6: Sustained Yield and Overdraft 
o Future Overdraft 
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e 
u 
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As can also be seen in Figure 6, the majority of the existing overdraft problem occurs in 
the Pajaro and Springfield Terrace sub-areas, which are within the PVWMAjurisdiction. 
These areas need an immediate solution in order to lessen the extreme overdraft situation. 
Although there is some overdraft in the Highlands and Granite Ridge sub-areas, increased 
agricultural and residential development, as discussed above, will worsen the problem in 
the future. These sub-areas will require a longer-term solution to address changing land 
use and consequent demand. 
2.3 QUALITY 
Groundwater is the existing source of supply for all residential and agricultural uses. The 
primary threats to groundwater quality in North Monterey County are nitrate 
contamination and seawater intrusion indicated by high chloride values. Nitrate 
contamination is a problem throughout the study area. Seawater intrusion is widespread 
in the study area, particularly in the coastal areas of the Pajaro sub-basin. Erosion and 
sedimentation of surface water resources is a significant issue in North County. 
Sedimentation and potential runoff of nutrients and farm chemicals have also been 
documented and may impair the beneficial uses of the local creeks and of the Elkhorn 
Slough. The water quality problems are outlined here and presented in more detail in 
Appendix B. 
2.3. J Nitrate Contamination 
Nitrate contamination degrades groundwater quality and reduces the ability of the water 
to be used as a residential water supply. Sources include agriculture, animal waste, and 
domestic wastewater systems for subdivisions and up to 90 percent of the total nitrogen 
loading originating from legally applied agricultural fertilizers (Zidar 1999). Domestic 
septic systems for individual households also contribute to the problem. The loading of 
nitrates from rural wastewater sources is a function of the density of development and the 
total nitrate loading from both agricultural and urban sources, and the ability of water in 
the aquifer from other sources to dilute nitrates. 
The state and federal maximum contaminant level (MCL) for nitrate ion (N03) 
concentration in drinking water is 45 milligrams per liter (mg/I). This is also represented 
as I 0 mg/I for nitrogen.3 Nitrate concentrations in excess of drinking water standards 
have been documented in all of the sub-areas (Fugro West, Inc. 1995). 
Nitrate contamination occurs commonly in unconfmed and semi-confined aquifers that 
underlie areas of intense agricultural activity, where applied fertilizers can migrate to the 
groundwater by leaching from the soil or deep percolation from surface water bodies fed 
by agricultural runoff. Elevated nitrate levels also occur near septic systems, which 
contain high nitrogen concentrations in their effluent. 
3 The potential health risk is due to a condition known as methemoglobinemia or "blue-baby" syndrome. 
This condition can affect an infant who has consumed excessive nitrate ions. The intestinal flora convert 
the nitrate to nitrite which attach to the hemoglobin molecule and block the oxygen carrying capacity in the 
blood. The infant becomes cyanotic, hence the name "blue-baby." 
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Current nitrate contamination of groundwater in North County and potential future nitrate 
loading have been documented (Fugro West, Inc. 1995). Because local groundwater is 
the only current supply available to North County, the issue of nitrogen loading is critical 
and nitrates represent a significant threat to drinking water in North Monterey County. 
Nitrate contamination results from a combination of hydro geology and land use factors 
that vary by sub-area. The aquifers in Granite Ridge, Highlands North, and Highlands 
South are unconfined aquifers, which means that contaminants originating at the land 
surface may migrate to the water table, where they can travel to shallower residential 
wells. Granite Ridge has the highest risk of nitrate contamination due to limited 
groundwater storage. Highlands North and South have a moderate risk of nitrate 
contamination. Pajaro and Springfield Terrace have the lowest risk level since clay 
layers reduce contaminant migration from the land surface and water is used primarily for 
agricultural purposes. Although Pajaro and Springfield Terrace are less susceptible to 
nitrate contamination, nitrates have been observed in the groundwater in these areas and 
can impact drinking water uses. 
2.3.2 Seawater Intrusion 
Seawater intrusion impacts coastal wells and is the source of high concentrations of 
chlorides, or salinity. Seawater intrusion results from pumping near the coast and 
overdraft of the groundwater basin. Whenever the water table elevation (or groundwater 
level) is below sea level, seawater can migrate into the aquifer and mix with the 
freshwater. Sources of seawater include migration of saline water from the ocean and 
seepage from the Elkhorn Slough estuary. The source of saline water is at an elevation of 
approximately sea level and below. Therefore, aquifers at elevations below sea level may 
be degraded by the introduction of seawater either from the slough or ocean. 
Chloride concentrations in wells in the study area have historically ranged from 17 to 
9,000 milligrams per liter (mg/I), although concentrations in native groundwater are 
typically below 70 mg/I (Fugro West, Inc. 1995). Chlorides in excess of I 00 mg/I can 
cause drinking water to taste salty. A chloride concentration of 500 mg/l is the 
Secondary Drinking Water Standard upper limit for chloride and is used as a measure of 
impairment of water. It is therefore used as the basis for determining seawater intrusion. 
Seawater intrusion threatens both agricultural and residential water uses. Groundwater 
users feel a direct and economic hardship from the degradation of groundwater quality 
from overdraft and declining water levels. Inland users on the other hand continue to see 
rising levels of chlorides from the seawater since inland pumping contributes to declining 
water levels (Fugro West, Inc. 1996). The Springfield Terrace sub-area and other areas 
near the Elkhorn Slough have been the most impacted by elevated chloride ion 
concentrations as a result of seawater intrusion. 
Figure 7 presents the historical movement eastward of the zero elevation water level 
(Fugro West, Inc. 1995). In Figure 8, the distribution of seawater intrusion into 
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groundwater supplies is portrayed by the 100 mg/l and 500 mg/I chloride ion contour 
lines for various years (Fugro West, Inc. 1995). 
2.3.3 Erosion and Sedimentation 
Surface water quality problems result from erosion and the subsequent transport of 
sediments into stream courses and the sloughs. The sediments may also contain 
agricultural chemicals, biologic contaminants, and other potentially toxic materials 
transported along with the sediments into the aquatic environment. Sedimentation 
impacts include reduced flood control capacities of small channels, reduced recharge 
potential, increased turbidity resulting in degradation of habitat and impacts to fish and 
wildlife, and degradation of water supplies. 
Erosion and sedimentation are problems throughout the area but primarily in Highlands 
North and South. Poor cultivation practices lead to considerable erosion within the 
Elkhorn Slough watershed. Runoff carries excessive loads of sediments as well as 
pollutants into receiving bodies. The Elkhorn Slough Management Plan (as described in 
the Introduction) set forth mechanisms for management of this problem. 
2.3.4 Wellhead Protection (Drinking Water Source Assessment Program) 
The California Department of Health Services (DOHS) developed and implements the 
California Drinking Water Source Assessment Protection (DWSAP) Program, which 
addresses both groundwater (wellhead protection) and surface water sources of drinking 
water to be consistent with the USEP A requirements. Local responsibility for small 
water systems rests with the Monterey County Division of Environmental Health 
(MCDEH), which is the local sponsoring agency (LSA). 
The MCWRA conducted a pilot demonstration project that evaluated a wellhead-
protection approach for nitrate problems in rural communities (MCWRA 1995a). 
The goals for wellhead protection and the DSW AP program are to: 
);i. Protect and benefit public water systems in the state, 
~ Improve drinking water quality and support effective management of water resources, 
);i. Inform communities and drinking water systems of contaminants and possible 
contaminating activities that may affect drinking water quality or the ability to permit 
new drinking water sources, 
~ Encourage a proactive approach to protecting drinking water sources and enable 
protection activities by communities, 
);i. Refine and target the monitoring requirements for drinking water sources, 
);i. Focus cleanup and pollution prevention efforts on serious threats to surface and 
groundwater sources of drinking water, 
);i. Meet federal requirements for establishing wellhead protection and drinking water 
source assessment programs, and 
);i. Assist in meeting other regulatory requirements. 
This program is described in more detail in Appendix B. 
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2.4 COST 
The potential costs of providing solutions, in the form of additional supplies or reduced 
demands, are going to be significant. The ability oflocal government and/or the water 
management districts to generate funding for water supply projects historically has been 
limited by voter initiatives and changes to state law. The area is generally rural and lacks 
the financial ability and other community resources to build the infrastructure necessary 
to augment supply (Fugro West, Inc. 1996). In addition, pricing new supplies is 
especially controversial since some areas within North County are not presently metered 
and water cannot be priced according to the amount of groundwater pumped and applied 
by a user. Logistically, the provision of water to the area must be feasible in terms of 
transmission and distribution to the end user. Because of the number and dispersed 
nature of agricultural users and small potable water systems, the area would require the 
construction of a distribution system to deliver the water. As such, infrastructure will 
need to be examined in terms of small potable water system consolidation. 
Presently there are large inconsistencies within the region ·as to how water is priced and 
how the water management agencies derive revenue and assess water users. In parts of 
North County, customers are metered and therefore, cost is related to quantity of use. In 
other areas, water is not metered and, although water is paid for through a monthly fee, 
cost is not related to level of use. As a result, cost equity is a major challenge throughout 
the region in terms of developing solutions and assigning costs to make those solutions 
feasible. 
Currently, the PVWMA measures and tracks extractions in the Pajaro, Springfield 
Terrace, and Highlands North sub-areas for large water users. The smaller domestic 
systems are not required to meter and report extraction and water use. In the Highlands 
South and Granite Ridge sub-areas, there is no program currently in place to require 
metering or extraction reporting to a centralized repository. 
In the PVWMA, water charges are based on extraction. This is not the case in Highlands 
South and Granite Ridge. The MCWRA has a good program in the Salinas Valley that 
could be expanded to cover the portions of the CWRMP study area that are tributary to 
the Salinas Valley and within the Salinas sub-basin. Proposals to monitor existing well 
use should be supported and implemented. Tracking of pumping and water use is needed 
to monitor water use efficiency and the effectiveness of any co~servation programs that 
are to be implemented or if water is to be priced per unit use. 
2.5 LOGISTICS 
Implementation of any of the proposed strategies will require significant institutional 
management, monitoring, and enforcement. This will be a challenge in light of the 
number of agencies involved, limitations in available government resources and funding, 
ability and history of enforcement of current regulations, and the need to create 
economic, community, and political support for paying for solutions. A brief overview of 
the logistical issues related to each of the types of proposed strategies is presented below. 
For more detail please refer to Appendix C. 
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2.5.1 Demand Management 
The programs and management tools used to reduce current water demand will be 
different than those applied to prevent future demand. Programs and management tools 
applied to agricultural water users will be different than those applied to urban or 
residential users. Forcing reductions on current users could result in impacts to quality of 
life or reductions in economic returns. If water saved by current users is redirected to 
new users and future growth, it would likely result in political resistance. 
Current and future demand for water by agricultural users may be reduced by improving 
irrigation efficiencies, establishing a regional bank of retired agricultural land, or 
restricting the expansion of new agriculture development. Many of these tasks will 
require extensive planning, commitment, and investment by the farming community. As 
the two jurisdictions managing water resources, PVWMA and MCWRA are responsible 
for planning, recommending, and monitoring agricultural water reduction strategies. 
These agencies control water fees which may be designed to encourage water use 
reductions. 
Additionally, residential water demand may be reduced by amending land use plans and 
zoning, establishing educational programs, encouraging plumbing retrofits, and charging 
fees for new development. MCWRA and North County water purveyors would 
implement, manage, and monitor these programs in each of their respective jurisdictions. 
Land use and construction-related strategies would require the involvement of Monterey 
County Planning and Building Inspection (P&BI), the Planning Commission, and the 
Board of Supervisors. 
2.5.2 Water Supply and Water Systems 
Both the PVWMA and MCWRA are responsible for developing supplemental water 
supplies and planning, designing, and operating water supply systems. Supplementing 
the water supply will require physical engineering, permitting new infrastructure, and 
establishing mechanisms to spread the costs between current and new users. 
Most of the existing residential development in the study area is served by various sized 
water distribution systems that derive their supply from groundwater. A water system 
consists of a distribution system that serves more than one parcel. In Monterey County, 
water systems are categorized by the number of connections. Systems with greater than 
200 connections are considered large water systems and are under the jurisdiction of the 
DOHS. Water systems with less than 200 connections are considered small water 
systems and are within the jurisdiction of the MCDEH. Small water systems are further 
subdivided by MCDEH into three subclasses: local small systems with 2 to 4 
connections, state small systems with 5 to 14 connections and small public systems with 
15 to 199 connections. Water systems with 15 or more connections were mapped using 
data from the MCDEH small water system database and are included as Figure 9 (Fugro 
West, Inc. 1995). 
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The MCDEH currently pennits all small water systems (from 2-199 connections). They 
regularly monitor and test the small potable water systems every four years per state 
mandate. As the regulator, MCDEH inspects the systems and observes their operation 
and equipment. Engineers, certified operators, or well drillers provide technical service 
and support to the water systems (Wong 2001b). 
Chapter 15.04 of the Monterey County Code requires that no proposed domestic water 
system shall be issued a permit if water service for the proposed system is available from 
a pennitted water system and consolidation is feasible. Existing systems are encouraged 
to consolidate if a new water source is needed (Wong 2001b). 
2.5.3 Land Use 
Changes in land use regulation will require updating the Monterey County General Plan 
and the North County Local Coastal Program (LCP)/ Land Use Plan (LUP), re-zoning, 
regulating development, and passing subdivision ordinances. Ordinances controlling 
erosion and drainage, wellhead protection and well standards, and sewage will need to be 
updated and enforced.4 The responsibility for such changes lies primarily with P&BI and 
the Monterey County Division of Environmental Health (MCDEH), who also share 
enforcement responsibilities for designated land uses. 
Land use policy recommendations rely on the power and authority of the Monterey 
County Board of Supervisors to limit land uses through planning, zoning, and other 
enforceable regulations. Because the Monterey County Board of Supervisors is also the 
governing board for the MCWRA, it can facilitate integration of both land and water 
management authorities in order to help land use planning be a positive influence on 
water management planning. 
2.5.4 Water Quality 
Water quality solutions will need to include both voluntary and regulatory approaches. 
The Salinas Valley efforts for water conservation and nitrate management and the NRCS 
watershed management initiatives have demonstrated that voluntary programs can be 
effective when actively promoted and funded. Measurable improvements need to be 
demonstrated from voluntary programs or regulatory controls will have to be 
implemented. Regulatory controls for water quality can address septic systems, water 
systems, and grading and erosion controls. The current ordinances and/or regulatory 
framework are described below. 
Regulatory programs may be implemented by local or state agencies if voluntary efforts 
are not successful in improving water quality and reducing contamination. For example, 
in 2000 the County Septic Ordinance was revised to require a minimum of2.5 acres in lot 
size to accommodate both an on-site well and septic system. Further, Monterey County 
standards require a minimum lot size of one acre (RWQCB requires 0.5 acres) to 
4 In 2000, the County Septic Ordinance was revised to include a prohibition against deep septic systems in 
North County and to ensure maximum separation distances between septic systems and wells or 
groundwater. 
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accommodate an on-site septic system. The proliferation of septic systems on clustered 
older parcels less than 0.25 acres continues to be a significant factor regarding water 
quality in North County. Current septic system standards cannot be applied to these 
parcels. Connection to a community wastewater treatment plant or installation of an 
effective treatment unit on each individual septic system should be required (Wong 
200la). 
Prior to being permitted, all water systems are required to test for primary and inorganics 
and secondary contaminants. Water systems may also be required to test for volatile and 
synthetic organic compounds and radiological compounds. The state also requires public 
water systems to provide data on bacteria on a monthly or quarterly basis (depends on 
classification) and nitrate analysis on an annual basis. Small water systems (2-14 
connections) are required to submit data on bacteria and nitrates annually (Wong 200lb). 
MCDEH has been enforcing the Grading and Erosion Ordinances since transfer of 
regulatory authority in the summer of2000 will continue to enforce the ordinances. 
MCDEH encourages voluntary compliance, when appropriate, with date certain 
deadlines. MCDEH works with County Counsel and the District Attorney's office when 
legal enforcement is required (Wong 2001 b). 
Agencies involved in monitoring water quality include MCWRA, PVWMA, and the 
MCDEH. 
2.6 SUMMARY OF ISSUES BY Sus-AREA 
Since some solutions will need to be tailored to the unique needs of the different 
geographic sub-areas within North County, the area was examined in terms of the five 
sub-areas (Fugro West, Inc. 1995). The issues and problems specific to the Pajaro and 
Salinas sub-basins and the problems specific to the sub-areas within those sub-basins are 
described as follows: 
2.6.1 Pajaro Sub-Basin 
The Pajaro sub-basin portion of North County consists of the Springfield Terrace, Pajaro, 
and Highlands North sub-areas. 
Pajaro 
This Pajaro sub-area (within the Pajaro sub-basin) is defined by the predominant 
sediment (recent Pajaro alluvium) and the dominant source of recharge (infiltration from 
the Pajaro River) (Fugro West, Inc. 1995). Most of the overdraft of the study area is 
concentrated in the Pajaro and Springfield Terrace sub-areas ~ a result of intensive 
agricultural development. The areas nearest the coast are currently affected by intruding 
seawater. Although well yields are high, water quality in localized areas has been 
impacted by high nitrate concentrations and seawater intrusion. 
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Springfield Terrace 
Springfield Terrace is hydraulically separated from the rest of the study area by low 
permeability materials filling the ancestral Elkhorn Valley (Fugro West, Inc. 1995). The 
Springfield Terrace has aquifers that extend out under the ocean floor and are physically 
separated from the Pajaro River, the principal source of freshwater recharge in the area. 
This makes the sub-area more susceptible to seawater intrusion. Groundwater pumping 
from Springfield Terrace and most of the Pajaro sub-area is from confined aquifers where 
clay layers prevent most irrigation return flows from percolating into useable portions of 
the groundwater basin. Percolation returns to portions of the aquifer that cannot be used 
due to low yield or high salt content. In this regard, essentially all of the gross pumping 
in Springfield Terrace is a consumptive use. The problems are similar to those of the 
Pajaro sub-area and intensive agriculture contributes to severe declines in the water table. 
Springfield Terrace suffers from significant seawater intrusion and widespread nitrate 
concentration. Although well yields are typically high, the lands within Springfield 
Terrace experience minimal natural recharge. 
Highlands North 
Groundwater levels in Highlands North are falling as a result of overdraft. Continued 
agricultural expansion will increase the imbalance between local supply and demand. 
Recharge occurs as a result of deep percolation of rainfall and local stream flow. 
Seawater intrusion is from the Elkhorn Slough and water quality is being degraded by 
seawater leaking from the Slough. Well yield is high and of good but decreasing quality 
in most areas, however, the area is recharged entirely by rainfall. Erosion and 
sedimentation from farming on higher slopes have somewhat reduced water quality, 
particularly into the Elkhorn Slough. Water flows underground toward the Pajaro Valley. 
Increased pumping in the Pajaro Valley, and the subsequent declines in the water table in 
the floor of the Pajaro Valley in and around Watsonville, increase the outflow from 
Highlands North. Nitrate contamination is present in the area. 
2. 6.2 Salinas Sub-Basin 
The Salinas sub-basin portion of the study area consists of the Highlands South and 
Granite Ridge sub-areas. The Highlands sub-areas and Granite Ridge do not have 
extensive clay layers and overlie unconfined aquifers. The water pumped and applied for 
irrigation in excess of consumptive use (by crops) may percolate or return to the 
groundwater basin. 
Highlands South 
Highlands South is hydrogeologically similar to Highlands North and has been 
subdivided for jurisdictional and hydrologic reasons. The problems of Highlands South 
are similar to those of Highlands North, but well yields are only fair to good. The area 
has localized levels of high nitrates, but water quality is generally good. Overdraft in 
Highlands South has created a water quality threat from seawater intrusion and seawater 
can migrate into the aquifer from the Elkhorn Slough. Water flows underground toward 
the Salinas Valley. Any increased pumping in the Salinas Valley, and the subsequent 
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declines in the water table in the area around the City of Salinas, could increase the 
outflow from Highlands South. Nitrate contamination is present in the area. 
Granite Ridge 
Granite Ridge is nearing its sustainable supply. Underlying granite bedrock limits 
recharge and supply comes primarily from infiltration of precipitation. Problems result 
from the lack of groundwater storage. Granite Ridge is so named because the 
groundwater is stored in cracks and fissures in the otherwise solid granite formation. In 
the other parts of the study areas, groundwater is stored in the pores between the sand and 
gravel that comprise the aquifers. Granite Ridge has variable groundwater storage levels 
and well yields are generally low. The limited storage -capacity of the fractured granite 
makes the area extremely susceptible to droughts. The imbalance in adjacent sub-areas 
reduces storage capacity and water levels in Granite Ridge since subsurface flows move 
down gradient toward adjacent sub-areas. Localized elevated nitrate concentrations are 
evident and aggravated by declining water levels in adjacent areas. The DWR land use 
surveys indicated an increase in agricultural acres over the number of acres that Fugro 
had estimated (Fugro West, 1995; DWR 1996). 
2.7 LACKOFDATA 
Adequate groundwater data are needed to diagnose problems, track progress in solving 
problems, and measure the benefits achieved through implementation of new water 
supply facilities or demand management programs. Currently, multiple programs collect 
data, which are not closely coordinated. Data collection programs have been reduced in 
the area due to lack of funding, resulting in a loss of consistency at gauging stations and 
breaks in record ofhydrologic data. Small potable water systems are regularly monitored 
and tested every four years per state mandate, as required by the MCDEH, and wells have 
recently been mapped although data are not regularly compiled or published. This results 
in an inability to effectively track problems and assess cumulative effects. 
The groundwater monitoring program for Highlands South and Granite Ridge has 
historically been managed by the MCWRA. The MCWRA program was curtailed in 
1996 due to lack of a revenue source (assessment district) and reductions in county 
funding. Within the PVWMA service areas, the groundwater and well monitoring 
program provides adequate information but is not reported regularly. No regular annual 
reports are prepared for the CWRMP area and no central data repository is currently 
utilized. 
2.8 CONCLUSION 
North Monterey County suffers from several problems related to water use, which are 
inter-related and compound each other. The problems are made more complex by the 
combined challenges of quantity, quality, cost, and logistics described in this chapter. 
The water quantity problems were described based on estimates of current and future 
overdraft. Water quality problems were identified as seawater intrusion and nitrate 
contamination of groundwater, and sedimentation and erosion impacts to surface water 
supplies. Costs for solving the problem and developing new water supplies will be high 
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and can only be distributed across a limited population which derive tangible benefits 
from water supply development and capital projects which provide new supplies. There 
are serious issues related to equity, water pricing, and political and legal constraints 
associated with the ability of local governments to use general funds. Costs may be 
incurred to build facilities to import water from either the Pajaro Valley or Salinas 
Valley, and to distribute the water to users within the North County. Water treatment 
facilities to bring the water to drinking water standards may also be required in the future 
if municipal supplies are lost as a result of contamination by seawater or nitrates. In 
addition, multiple jurisdictions and other logistical hurdles add to the complexity of the 
problems. 
The CRWRMP needs to address the complexity of the water resource problems as 
described above. The following chapter will describe the management approach and 
present and analyze the alternative solutions. 
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CHAPTER THREE: ALTERNATIVES 
Near-term solutions need to focus on the Pajaro sub-basin, including the Springfield 
Terrace, Pajaro and Highlands North sub-areas. To resolve the current overdraft situation 
and halt seawater intrusion, demands need to be reduced through the implementation of 
extreme conservation measures and/or by taking land out of agricultural production, 
and/or by developing new water supplies. 
Longer-term solutions need to focus on the Salinas sub-basin, including the Highlands 
South and Granite Ridge sub-areas. The incremental future overdraft needs to be 
prevented from occurring by either prohibiting any additional cultivation or residential 
development through land use changes, and/or by reducing demand through the 
implementation of long-term conservation measures, and/or by developing an additional 
water supply. 
Alternatives, or combinations of management approaches, were developed following the 
identification and evaluation of demand management/conservation components, water 
supply augmentation opportunities, and proposed changes in land use policy. Water 
quality protection is a common element of all alternatives. Alternatives were developed 
for the Pajaro and Salinas sub-basins and/or for the North County study area as a whole. 
Regardless of the mix of demand management, water supply, and land use planning 
components, the lack of infrastructure and funding inhibit the ability of both the Pajaro 
Valley Water Management Agency (PVWMA) and the Monterey County Water 
Resources Agency (MCWRA) from providing the community with adequate water 
supplies. A distribution infrastructure must be developed to meet the demands of the 
North County water users. The infrastructure can be utilized to re-distribute local 
supplies and it can be utilized to distribute new supplies. But to meet the quality and 
quantity needs of even the current users, infrastructure is necessary and will be 
expensive. Since these costs will be borne by existing and future users in some 
combination, the benefits of any program must be clearly communicated to justify the 
expense. Without expenditures to develop new supplies or reduce current demand, the 
quality oflife and economy of North County will be affected by the chronic overdraft. 
Land use changes are inevitable. At some point in the future, a loss of water supply as a 
result of seawater intrusion will limit the ability to continue agricultural production, 
and/or will result in loss of drinking water supplies. Nitrate contamination is also likely 
to diminish the available drinking water supply, or at a minimum, result in increased 
costs due to the need for water treatment. 
To meet the needs of the North County study area, the CWRMP is recommending the 
PVWMA Basin Management Plan (BMP) be pursued to resolve the existing and future 
overdraft condition in the Pajaro sub-basin. In addition, the existing and future overdraft 
condition in the Salinas sub-basin should be resolved by the parallel pursuit of four (4) 
alternatives: 
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~ Alternative 1 would rely on the acquisition of agricultural parcels to reduce demand 
and would involve significant acreage to solve for the entire overdraft. 
~ Alternative 2 would be an agricultural water project involving a possible expansion of 
the Salinas Valley Water Project (SVWP). A pipeline would be constructed to extend 
the existing Castroville Seawater Intrusion Project (CSIP) infrastructure to deliver 
water to agricultural parcels within Highlands South. Alternative 2 would also 
include a 15% conservation goal and a program targeted to both current and future 
users. Future increases in demand could be reduced through the enforcement and/or 
implementation ofland use policies addressing agricultural production on steep 
slopes (greater than 25% slope) and on residentially zoned parcels. 
}> Alternatives 3 and 4 would be urban water projects and could accommodate the re-
distribution of existing supplies (for quality and quantity reasons) as well as new 
supplies, and would require the consolidation of existing and future small potable 
water systems. 
Alternative 3 would rely on water from the Salinas Valley for new supplies from new 
wells drilled somewhere along Highway 101. A pipeline would be constructed from 
a set of wells in the northern part of the Salinas basin and connect to the southern end 
of a proposed small water system consolidation project. 
Alternative 4 would rely on water from a proposed desalination plant at Moss 
Landing. A pipeline would be constructed along Dolan Road to connect the proposed 
desalination plant to the consolidated small potable water system project. The area of 
benefit for both alternatives would be the residential water users in and around the 
Prunedale and Granite Ridge areas in proximity to the main trunk of the consolidated 
water system. Both alternatives would also include a 15% conservation program for 
all users and future increases in demand could be reduced through the enforcement 
and/or implementation ofland use policies addressing agricultural production on 
steep slopes (greater than 25% slope) and on residentially zoned parcels. 
3.1 D EVELOPING THE ALTERNATIVES 
The alternatives grew out of a combination of policies, actions, and programs with 
emphasis on demand management, water supply augmentation, or land use policy 
changes. 
}> Demand management/conservation is typically implemented to avoid overdraft or to 
increase the reliability of existing or new supplies. Since North County is already in a 
chronic state of shortage and needs to move beyond the types of standard, voluntary 
water conservation practices being promoted for urban and agricultural users. To 
bring the basin back into balance through demand management alone, current water 
users would be required to reduce pumping by about 50%. This is an impractical and 
unrealistic solution from a logistical and legal perspective, and would require extreme 
rationing or adjudication. For example, to reduce pumping by 50% in the Springfield 
Terrace area would require retiring approximately 3,500 acres. 
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The implementation of effective conservation in North County sub-areas that overlie 
unconfined aquifers (Highlands North and South and Granite Ridge) would: 
(1) reduce the amount of water that returns to the groundwater basin, thereby 
reducing the percolation of nitrates or other potential contaminants and (2) reduce the 
runoff of sediments or other undesirable contaminants into the Elkhorn or Moro Cojo 
Sloughs. Second, effective conservation in sub-areas that overlie confined aquifers 
(Pajaro and Springfield Terrace) will: (1) keep more water in the aquifer and help 
stop the inland movement of seawater intrusion and (2) reduce the potential for 
surface runoff to the ocean, Elkhorn Slough or the Pajaro River and lagoon. In 
addition, future environmental review of new capital infrastructure projects or 
alteration of water rights permits will require that current water uses are reasonable 
and beneficial, and that water is being conserved to the greatest degree possible. 
>- Several water supply alternatives have been studied to date by the PVWMA and by 
theMCWRA. 
The PVWMA has completed a Draft Revised Basin Management Plan (BMP). A 
recommended BMP has not been identified in the Draft Revised BMP pending public 
and stakeholder input. The Draft Revised BMP alternatives include combinations of 
the following components: 
Construction of a pipeline to import water available to PVWMA under the 
PVWMA's existing contract with the U.S. Bureau of Reclamation (USBR) for 
water from the San Felipe Unit of the Central Valley Project (CVP). CVP water 
would be supplemented with other purchased supplies; 
Capture of local supplies of surface water with surface and aquifer storage 
elements; 
Construction of a coastal distribution system to irrigate agricultural land with 
imported or local supplies and reduce or eliminate coastal pumping; 
Delivery of imported and local water to an inland distribution system to irrigate 
agricultural land in wet years; 
Implementation of agricultural and urban water conservation programs; and 
Retiring land from agricultural development (RMC 2001). 
The Pajaro sub-basin consists of the Pajaro, Springfield Terrace, and Highlands North 
sub-areas. Most of the area is serviced by the PVWMA and the proposed alternatives 
consist of ongoing PVWMA conservation programs and PVWMA Revised BMP 
water supply components. 
In 1998, MCWRA prepared a Draft EIR for the Salinas Valley Water Project 
(SVWP). However, during review of the Draft EIR, substantial public concerns were 
raised over project costs, some of the project elements, and a range of other issues. 
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At the end of 1999, the MCWRA Board of Directors authorized the preparation of a 
join EIR/EIS on the revised project that incorporates the following components: 
Modification of the Nacimiento Dam spillway; 
Reoperation of the Nacimiento and San Antonio Reservoirs; 
Salinas River recharge, conveyance, and diversion; 
Distribution and delivery of water to agricultural customers; and 
Delivery area pumping management. 
)> Land use planning represents a process of developing fundamental community values 
and a vision for the future of an area. A primary goal of this process is to establish 
land use designations, goals, and policies that provide guidance for growth. Ideally, 
plans are designed to be consistent with federal and state laws and guidelines, 
community values, and local resource constraints. North County is a unique place 
with a diversity of landscapes, resources, communities, and people. As such, it is a 
challenge to achieve consensus regarding future land use. Gaining consensus on land 
use opportunities requires a means of balancing the numerous interests while abiding 
by resource constraints. 
Inherently, land use planning must provide a land use framework that is consistent 
with the area' s access to resources, including water supply. Land use planning can be 
used as a means of addressing North County's long-term water balance. In fact, 
changing land use patterns or processes can influence projections for buildout water 
demand. The land use approaches discussed in this Comprehensive Water Resources 
Management Plan (CWRMP) focus on the best opportunities for land use change to 
effect water quality, water quantity, and resource management protection. The vision 
for other aspects of land planning is outside of the scope of a water planning effort 
such as the CWRMP. However, land use approaches to water resources management 
can and should be incorporated into a larger planning vision for North County. 
Daily decision-making for land use is guided by municipally adopted laws and 
regulations, which officially control the type of use, extent, and intensity of 
development in an area. Resource demand is roughly proportional to the intensity of 
development. Agriculture that comes into production could demand six to ten times 
the amount of water required for low density residential uses (Fugro West, Inc. 1996). 
By reducing the intensity of uses, land use controls can reduce the future water 
demand. 
Figure I 0 represents three conceptual management approaches within which different 
alternatives fit. 
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Figure 10: Management Approaches 
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In this conceptual framework, Alternative A (Alt. A) places the emphasis on demand 
management and conservation, particularly for existing customers, with limited 
additional supplies. The land use components help prevent or limit future demand. At 
the other end of the spectrum, Alt. D emphasizes the development of new supplies, with 
limited demand management and land use controls. All alternatives include a water 
quality protection program. The triangles can be sliced any number of ways and the 
recommended alternatives rely on elements from all three approaches to address the 
problem. Each of these approaches is described in more detail in the following sections. 
The alternatives came out of discussions with the Ad Hoc Committee (AHC) and County 
staff over the past four years. The AHC emphasized alternative supplies for current 
water users, better management of available supplies, and the development of new water 
sources for North County. Based on this direction, various components were combined 
to fill the identified demand for each sub-basin, based on estimates of current and future 
overdraft, sustained yield, and potential new supply. 
While implementation of any alternative will not be easy, the alternatives that were 
ultimately chosen for inclusion in the CWRMP were considered the most feasible and 
doable, as well as the best opportunities for addressing the problem. Each of the 
alternatives consists of components, which will be developed and/or built in integrated 
phases to yield a comprehensive plan. Some of the components are part of ongoing 
projects and come out of previous efforts. 
The following sections describe for each approach, what is happening today, what could 
happen, and what should happen. 
01 /23/02 3-5 CHAPTER THREE: ALTERNATIVES 
North Monterey County Comprehensive Water Resources Management Plan 
3.2 DEMAND MANAGEMENTIW ATER CONSERVATION 
The key organizations for promoting water conservation and enforcing the legal 
requirements include the California Department of Water Resources (DWR), the USBR, 
PVWMA, and MCWRA. The California State Water Resources Control Board 
(SWRCB) is also responsible for ensuring water is used efficiently and is not wasted. 
The SWRCB is pushing the PVWMA and MCWRA to develop and implement additional 
water conservation programs as part of the Salinas Valley and Pajaro Valley basin 
planning efforts to reduce overdraft, seawater intrusion, and nitrate contamination. 
The Monterey County Board of Supervisors is the governing body for land use decisions, 
adoption of other County ordinances or regulations, and for funding County programs 
and agencies with money from the general fund. 
The Boards of Directors for both the PVWMA and MCWRA have powers and authorities 
defined in their legislation that allow development of water conservation and demand 
management programs and regulation to resolve overdraft and reduce water demand. 
Both agencies have been active to some degree in promoting voluntary adoption of urban 
and agricultural management practices to reduce water demands, and have adopted 
ordinances and regulations to require metering and well registration to further promote 
water conservation. 
The PVWMA requires well registration, water meters on large capacity wells, and 
charges for water based on the volume pumped. These requirements apply to the 
Highlands North, Pajaro, and Springfield Terrace areas. 
3.2.1 Existing PVWMA Water Conservation Programs 
The PVWMA has emphasized the important role of water conservation in achieving its 
water management goals and has enacted or proposed various programs to achieve those 
goals. On February 16, 2000, the PVWMA Board of Directors adopted a Water 
Conservation 2000 (WC 2000) report. The report presented existing conservation 
practices and identified the opportunity for additional agricultural and urban water 
conservation alternatives within the Pajaro Valley. The report also summarized potential 
savings from the agricultural and urban water conservation programs (PVWMA 2000b). 
The PVWMA water conservation program is summarized in the Draft Revised Basin 
Management Plan (RMC 2001).1 
The PVWMA estimates that, assuming all growers in its service area participate in the 
agricultural water conservation program, the savings could equal approximately 7.5% 
percent, while potential urban water conservation potential is approximately 5% of 
current total consumption (RMC 2001). 
1 The Draft Revised Basin Management Plan is avai lable on the web at http://www.pvwma.dst.ca.us. 
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3.2.1.1 Well Registration and Water Metering 
Since 1991, the PVWMA has required registration of groundwater extraction facilities 
and water extraction reporting since 1993. The registration requirement applies to all 
new, existing, inactive, abandoned or destroyed wells. The Water Metering Program was 
implemented in 1993 and it specified under what circumstances a water user would be 
required to install an agency-approved flow meter and a schedule for full compliance. 
Specifications for meter installation were provided for both existing and new extraction 
facilities. Meters are required on all water extraction facilities except those pumping less 
than 10 acre-feet per year. Non-metered facilities are required to estimate water use 
based on average water demand (WC 2000). 
3.2.1.2 Augmentation Charges 
In 1994, the PVWMA established a groundwater augmentation charge to encourage the 
development of increased water supplies, reduce demand, and/or protect surface water 
and groundwater resources. Augmentation charges are based on meter readings for all 
metered extraction facilities and estimates for all non-metered extraction facilities. Fees 
are applied to all groundwater users, including agricultural, commercial, and residential 
users. The amount of the charge started at $30/af and was raised several times until June 
1998 when voters passed Measure D limiting the augmentation charge to $50/af. As a 
part of the Basin Management Plan revision process the PVWMA is studying various 
funding methods to finance implemented projects. 
3.2.1.3 Public Education and Outreach Programs 
In 1988, the PVWMA began working with the USBR to prepare a public participation 
plan to facilitate the PVWMA BMP development process. The PVWMA has sponsored 
and co-sponsored many public information, education, and involvement programs. The 
PVWMA sponsorship has included programs for nitrate reduction in agriculture, water 
use efficiency, and general watershed awareness. 
The PVWMA has continued to integrate intensive public outreach programs into the 
water supply development and planning process to ensure public involvement and public 
acceptance of the water supply alternatives developed in the current Basin Management 
Plan update process. 
3.2.1.4 Water Conservation Demonstration Projects 
The PVWMA sponsors water conservation demonstration projects. During 1999, 
PVWMA conducted four agricultural water conservation demonstration projects. 
Projects funded through this program have included field trials of drip irrigation lettuce 
crops, irrigation scheduling techniques and technology, irrigation runoff collection and 
recycling, and micro-irrigation techniques for nursery production. 
Through 2001 , 11 grower-initiated projects have been funded by the PVWMA as a result 
of this program. Additional projects are planned through the year 2002. 
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3.2.1.5 Mobile Irrigation Laboratory Services 
Since 1998, the PVWMA has offered mobile irrigation laboratory services to growers at 
no cost. The mobile irrigation lab provides growers a proactive opportunity to determine 
the uniformity and efficiency of their irrigation systems operation. Changes and/or 
improvements to aid in water and nutrient application management are recommended 
based on the results of the mobile lab testing. In 2000, the PVWMA received a grant to 
continue and expand the mobile lab program for an additional three years. 
3.2.2 Existing MCWRA Groundwater Extraction Reporting Program 
Prior to the passage of Proposition 218 in 1996, the MCWRA had a water conservation 
program that included most of the elements listed above for the PVWMA and had 
programs targeted to both urban and agricultural water uses. The MCWRA worked 
aggressively with the agricultural industry to develop voluntary, cooperative programs to 
encourage agricultural water conservation through research, outreach and education, and 
pilot projects, and had a significant water conservation program that included a mobile 
irrigation laboratory to assist growers by conducting irrigation systems evaluations. The 
water conservation program was targeted to the Salinas Valley since this area uses the 
most water and Zones 2 and 2a associated with the two reservoirs in the Salinas Valley 
were the primary source of funds for the MCWRA programs. 
There have been no major water conservation efforts in North County since there are no 
assessment zones to generate revenue for a water conservation program. The water 
con.Servation program for the Salinas Valley was significantly curtailed as a result of the 
passage of Proposition 218 by California voters that directed how special districts like the 
MCWRA could assess charges, and a subsequent ballot initiative in the Salinas Valley 
that reduced the available funding to MCWRA. Prior to the loss of funding, the 
MCWRA had a strong conservation program and staff dedicated to agricultural and urban 
water conservation efforts. Currently there are no full time positions dedicated to water 
conservation. The groundwater extraction program and some limited efforts for public 
outreach and education are all that remain of the prior program. 
Since 1991, the MCWRA has required the annual submittal of Agricultural Water 
Conservation Plans which outline the best management practices that are adopted each 
year by growers in the Salinas Valley. In 1996, an ordinance was passed that requires the 
filing of Urban Water Conservation Plans. Developed as the urban counterpart of the 
Agricultural Water Conservation Plans, this program provides an overview of per capita 
water use and the best management practices being implemented by urban water users as 
conservation measures (MCWRA 2000). 
In the Salinas Valley, the MCWRA requires well registration, metering large wells, and 
reporting annual water pumped. No assessments are collected based on the volume of 
water pumped. Since 1992, the MCWRA has collected groundwater extraction data from 
well operators in Zones 2, 2A, and 2B. These requirements apply only in the Salinas sub-
basin, and have not been applied in the Highlands South or Granite Ridge sub-areas. 
Zones 2 and 2A are assessment zones for the Salinas Valley. However, the Salinas 
Valley was divided into 12 Economic Study Units (ESUs) to separate the geographic 
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areas. ESU 11 forms the North County area, including Prunedale, and is not included 
within Zones 2/2A. Zone 2B was formed specifically for the Castroville Seawater 
Intrusion Project (CSIP). 
The intent of the groundwater extraction reporting program is to measure and document 
the amount of groundwater extracted each year from these zones within the Salinas 
groundwater basin (MCWRA 2000). 
3.2.3 Range of Demand Management/Water Conservation Elements 
Demand management and water conservation are an essential part of the CWRMP. The 
demand management and conservation alternatives must recognize: 
~ The distinction between reducing current demands and managing future demands; 
~ Variations in the physical conditions of the sub-basins and jurisdictional authorities 
for land and water management, and 
~ The difference between agricultural and urban uses. 
To bring the study area back into balance without augmenting supply, current water users 
would be required to reduce pumping by about 50%. The only way this could be 
accomplished would be to purchase significant acreage of agricultural land and retire the 
land from crop production to reduce the associated water use. A 50% reduction in 
pumping would be a drastic way to solve the overdraft and seawater intrusion problems 
and would result in serious impacts to quality oflife and to the local and regional 
economy. 
However, demand management is an important way to ensure that current supplies are 
being used reasonably and beneficially prior to proposing new supplies. The water 
conservation assumptions and goals should provide the basis for forecasting current and 
future water needs and thereby sizing capital facilities. Demand management/ 
conservation will be more effective and doable when combined with a larger program, 
which includes land use changes, water quality protection, and supply augmentation. 
Water conservation is a necessary component for any alternative to be successful and 
some realistic goal in reduction will be required as part of each. alternative. The water 
conservation goals vary depending on the water management agency with jurisdiction. 
As discussed above, the PVWMA has an ongoing conservation program, which is 
presumed to have already positively influenced agricultural water use. This program is 
an important element of water conservation in the study area and could continue to 
reduce demand in the Springfield Terrace, Highlands North, and Pajaro sub-areas by 
another 7.5% (RMC 2001). The MCWRA could implement a conservation program in 
the remainder of the North County study area and potentially reduce demand by at least 
15% in the Highlands South and Granite Ridge sub-areas. 
Similar to the existing PVWMA water conservation program in the Pajaro Valley, a 
MCWRA water conservation program covering the Salinas Valley could be 
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implemented. To the extent these elements are not currently being covered by the 
PVWMA program, they could be included as well. Both the PVWMA and the MCWRA 
could participate in a cooperative Central Coast water conservation program that focuses 
on the voluntary aspects of water demand management and conservation for both urban . 
and agricultural water use sectors. Such a shared program sponsored by both major water 
districts or water purveyors could be investigated and promoted to avoid redundancy in 
service delivery and to increase the cost effectiveness. Such a program could reduce the 
overall cost to any one of the water management entities and could increase the size and 
scope of the overall program. For example, evaluation of irrigation systems using a 
mobile irrigation laboratory could be co-funded by both water agencies and operated by 
the Natural Resources Conservation Service (NRCS) or Cooperative Extension Service. 
Regulatory programs that rely on the separate and distinct powers and authorities granted 
to the water agencies pursuant to State law would by necessity remain separate, but joint 
programs could be implemented where appropriate and cost effective. It is unlikely that 
an affordable program dedicated and targeted exclusively to North County would ever be 
funded or implemented without being tied to a larger effort. 
3.2.3.1 Public Education and Outreach 
Public participation is necessary to support program implementation especially for any 
voluntary programs, which require active promotion and communication with the 
effected public. The objectives for public participation are to gain awareness and 
ownership of the problem, gather supplemental information, distribute information, and 
build a base of support for implementation and stable funding. Public participation is 
needed to ensure that elected officials and agencies are accountable for implementation, 
and that recommended actions are implemented. 
The local residents and landowners need to be aware of the problems, the roles they play 
in contributing to the problems, and the actions that need to be taken to solve the 
problems. The stakeholders and potential participants include not only farmers and 
residents, but also governmental agencies, non-profit organizations, and businesses that 
operate in North County. Existing local citizen groups such as the North County 
Citizen's Oversight Coalition need to be involved in the implementation of the CWRMP. 
A regular mechanism could be developed to educate the public and involve them in 
decision making, distribute information, and obtain support for programs and projects. 
There are a number of public participation models that have be'en applied in the North 
County area including local watershed counsels, the AHC, land use advisory panels, and 
others. In the past, the mobile irrigation laboratory conducted free irrigation efficiency 
evaluations and provided a model for working with the agricultural community. The 
North County Citizen's Oversight Coalition or some other exi~ting local group could be a 
mechanism for ongoing public participation. 
Public education and outreach could help promote water conservation programs, 
including pilot and demonstration projects that demonstrate efficient water management 
practices. One component could be a technical support program, which would help 
agricultural and urban water users practically implement efficient water management 
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practices. It could help facilitate NRCS programs and other outreach efforts to promote 
education and distribution information on efficient water management practices. In 
addition to education about water use efficiency, this program could raise awareness 
about water quality and watershed management. 
3.2.3.2 Land Use and Water System Inventory 
In order to manage water demand, a system needs to be developed to identify and 
inventory land uses and water systems, including the following elements: 
~ Land uses by parcel, 
~ Wells, 
~ Water utility providers, assets, and the parcels served, and 
~ Small potable water systems and the parcels served (Monterey County Division of 
Environmental Health currently maintains a database for all water systems from 2-
199 connections). 
For example, a program could: (1) use global positioning systems to locate and map wells 
associated with small water systems; (2) continue to build the Monterey County Division 
of Environmental Health (MCDEH) database of small water systems currently under 
development; and (3) develop a map of all the domestic water systems using the digital 
parcel map and geographic information system (GIS) currently under development. 
Identifying and inventorying these systems would allow the County to eventually 
accomplish multiple objectives including consolidating small potable water systems, 
removing non-conforming land uses, and monitoring water use. This could be a 
cooperative program between the responsible agencies with demonstrated experience in 
data mapping and management. The MCDEH and MCWRA are likely participants and 
should be provided adequate funding. 
3.2.3.3 Water Use Monitoring 
Metering pumped water can be used to increase residential/urban water use efficiency. 
The increased efficiency would result from an awareness of how much water is pumped 
and at what cost, whether the costs are associated with power consumption or are a result 
of a direct assessment for water pumped. Users would become more aware of their water 
use, especially when they are able to compare the savings that result from the application 
of best management practices. Monitoring water use demonstrates real water savings 
from the investments made to implement efficient water management practices. 
As discussed in Chapter 2, the PVWMA currently measures and tracks extractions in the 
Pajaro, Springfield Terrace, and Highlands North sub-areas for large water users. The 
smaller domestic systems, however, are not required to meter and report extraction and 
water use. In the Highlands South and Granite Ridge sub-areas, there is no program 
currently in place to require metering or extraction reporting to a centralized repository. 
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In the PVWMA, water charges are based on extraction. This is not the case in Highlands 
South and Granite Ridge. The MCWRA has a good program in the Salinas Valley that 
could be expanded to cover the portions of the CWRMP study area that are tributary to 
the Salinas Valley and within the Salinas sub-basin. Proposals to monitor existing well 
use should be supported and implemented. Tracking of pumping and water use is needed 
to monitor water use efficiency and the effectiveness of any conservation programs that 
are to be implemented or if water is to be priced per unit use. 
The residential water use efficiency program should include monitoring requirements and 
specifications. Other program elements could include: 
);> Requiring consolidation of small water systems, including metering all wells 
);> Requiring metering of residential connections for large water systems and commodity 
rates and conservation pricing. 
);> Required meters for all new residential construction. 
);> Required meters or extraction monitoring and reporting for existing groundwater 
pump mg. 
);> An operating entity to coordinate and assimilate data and administer the fmal 
program. 
The agricultural water use efficiency program could include: 
);> Registering and monitoring wells and reporting demand (i.e. extraction) in Highlands 
South and Granite Ridge. 
);> Implementing irrigation water management plans to implement efficient irrigation 
practices. 
);> An ordinance requiring 80% irrigation efficiency.2 
);> Irrigation systems evaluations to demonstrate compliance. 
The agencies to lead the effort would include MCWRA, PVWMA, Cooperative 
Extension Service, and NRCS. MCDEH and P&BI could help support the effort. 
3.2.3.4 Enforcement 
An important part of implementing water use efficiency practices will be to support the 
programs through adequate staffing and funding. Farm-level irrigation efficiency 
practices should be monitored and enforced. Potential enforcement mechanisms include 
inspections, compliance reporting, monitoring, penalties, fines, legal action, and 
permitting and licensing requirements. 
2 Irrigation efficiency is defined as water beneficially used divided by total irrigation water pumped. 
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The agencies to lead the effort would include MCWRA and PVWMA. MCDEH and 
P&BI could help support the effort. 
3.2.3.5 Land Conversion and Conservation 
The large and chronic overdraft in North County can only be eliminated or substantially 
reduced through development of new water supplies or by taking agricultural land out of 
production. The latter solution is contrary to policies directed toward protecting coastal 
priority agriculture and preserving the rural character of North County. This section's 
focus is on management tools that may be used to integrate CWRMP demand 
management/conservation and land use elements. Mitigation banking, retiring land from 
agricultural development, easements, zoning amendments, and land use changes are tools 
which may be used to reduce water demand and meet other resource protection 
objectives. 
A number of creative land and water conservation mechanisms have been developed and 
are supported by State statutes. Planning tools have been developed to preserve 
agricultural land, open space, and habitat. These techniques recognize private property 
rights, create economic and tax incentives, foster development of public/private 
partnerships, and minimize the need for more onerous regulatory approaches. Land trusts 
and conservancies have been formed to obtain grants, acquire land, develop and manage 
mitigation banks and other programs in cooperation with local government. A process 
can be designed that involves the land conservancies, County government, and other 
interests, who would ensure enforceable reductions in water demand. Willing buyers and 
sellers are a prerequisite for any transaction. 
Successful examples of public/private partnership have been demonstrated in the Elkhorn 
Slough. Recent projects show how cooperation between organizations such as the 
Elkhorn Slough Foundation, the Monterey County Historical Land Conservancy, Nature 
Conservancy, California Coastal Conservancy, and Monterey County, might be used to 
meet multiple objectives for water quality protection, demand management, and habitat 
protection/restoration. The Big Sur Land Trust also has undertaken efforts to preserve 
open space and limit development in Monterey County through purchase of development 
credits. 
Alternatives that seek to integrate the CWRMP demand management and land use 
elements include conservation easements, mitigatiom/retiring land from agricultural 
development, transfer of development credits and transfer of development rights. 
~ Conservation easements. Conservation easements allow qualified public agencies 
and private conservation organizations to accept, acquire, and hold less-than-fee-
simple interests in land for the purposes of conservation and preservation. Grantors 
retain the right to use their land for farming, ranching, and other purposes that do not 
interfere with or reduce agricultural viability. They hold title to properties and may 
restrict public access, sell, give, or transfer their property. Easements limit land to 
specific uses and thus protect it from development. 
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These voluntary legal agreements are created between private landowners (grantors) 
and qualified land trusts, conservation organizations, or government agencies 
(grantees). Grantors can receive federal tax benefits as a result of donating 
easements. Grantees are responsible for monitoring the land and enforcing the terms 
of the easements. Easements may apply to entire parcels of land or to specific parts 
of a property. Most easements are permanent, although they can be structured to 
impose restrictions for a limited number of years or under specific circumstances. All 
conservation easements legally bind future landowners. Land protected by 
conservation easements remains on the tax rolls and is privately owned and managed. 
While conservation easements limit development and/or the use of the land, they do 
not affect other private property rights. 
~ Mitigation/retiring land from agricultural development ordinances and policies. 
Ordinances could be developed to allow private sector interests to negotiate land 
acquisitions and/or water conservation easements. Mitigation could be accomplished 
by landowners paying into a common pool managed by either government or a 
conservancy to acquire land and/or easements. 
One of the actions included in the original Phase I Action Plan was an amendment to 
Title 19, the Subdivision Ordinance, requiring a "Water Use Mitigation Plan" for new 
development in North County. The intent of the "Water Use Mitigation Plan" was to 
meet a worthy goal of 'no net increase' in water use, and to allow for a variety of 
mitigation methods to provide quantifiable offsets of water resulting from proposed 
new demands. 
The Planning Commission rejected this approach because no mitigation measures 
were specified; no mechanism for local land use control or implementation was 
defined; agricultural lands could be taken out of production contrary to Coastal Plan 
policies; and there were no quantified or meaningful reductions in demand. One key 
problem was leaving the development of the water mitigation plans up to project 
proponents without any guidelines or specific procedures to ensure compliance. 
These issues could be resolved and a viable means of reducing overdraft developed 
through a coordinated effort to define and manage the mitigation efforts, make the 
process legally defensible, and quantify the savings. 
The Planning Commission recommended that a program to retire land from 
agricultural development be studied as part of the current mvestigation. As 
conceived, the program would provide for purchase and acquisition of agricultural 
land, retiring acres to reduce pumping, and using conservation easements, deed 
restrictions, or other legal mechanisms to ensure reductions in water use were legally 
binding. The criteria for land purchase were not established, nor were resources and 
responsibility identified. The potential for reduction in pumping could be high, could 
be cost effective, and could provide a way of meeting multiple objectives for reducing 
pumping, retiring marginal farm lands, increasing habit and open space, and other 
CWRMP objectives. 
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};;>- Transfer of development credits (TDC) and transfer of development rights CTDR). 
TDC programs enable landowners to separate and sell the right to develop land from 
their other property rights, and have been used to protect farmland by allowing 
landowners to transfer the right to develop one parcel of land to a different parcel of 
land. There may be applicability to transfer of water. Generally established through 
local zoning ordinances, TDR programs can protect farmland by shifting 
development from agricultural areas to areas planned for growth. When the 
development rights are transferred from a piece of property, the land is restricted with 
a permanent agricultural conservation easement. A water conservation easement may 
also apply which requires reduction in water use along with the transfer. Buying 
development rights generally allows landowners to build at a higher density than 
ordinarily permitted by the base zoning. Most TDR transactions are between private 
landowners and developers. Local governments approve transactions and monitor 
easements. A few jurisdictions have created TDC banks that buy development rights 
with public funds and sell them to developers and other private landowners. 
The criteria for land acquisition and/or easements to meet the objectives of water use 
reduction may include land that is: 
- currently in agricultural production and can provide substantial evidence to 
demonstrate consistent agricultural operations for the preceding ten years, 
- not zoned as an agricultural preserve, 
- adjacent to the Slough that contributes to vertical migration of seawater, 
- on steeper slopes (10 to 25%) and/or have soils highly susceptible to erosion, 
- adjacent to wetlands tributary to the slough, or areas subject to wetlands 
enhancement, 
- buffer zone areas along the creeks, 
- critical recharge zone, 
- a buffer to residential development, or 
- of exceptional habitat value. 
Eligibility and prioritization of lands subject to mitigation/retiring land from agricultural 
production need to be established. A flexible program could be developed to respond to 
the current overdraft situation while recognizing that new supplies may be forthcoming. 
For example, mitigation/ retiring land from agricultural production could use short term, 
rather than permanent easements that are predicated on development of new supplies and 
are binding on the land until such time as new supplies are made available. 
The agencies to lead the effort would include MCDEH, P&BI, NRCS, and the Resource 
Conservation Districts (RCDs). MCWRA and PVWMA could help support the effort. 
3.3 SUPPLY AUGMENTATION PROJECTS AND A LTERNATIVES 
As described in the introduction, there are ongoing Pajaro and Salinas Valley supply 
augmentation efforts being undertaken by the PVWMA and MCWRA respectively, and 
they will be an important part of the ultimate solution for North County. 
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3.3.1 Existing PVWMA Revised BMP 
The existing overdraft and seawater intrusion in the Pajaro sub-basin, which includes the 
Pajaro, Springfield Terrace, and Highlands North sub-areas, will be addressed by the 
PVWMA's Revised BMP project. The current PVWMA water supply need is 21,000 
acre-feet (af) for the entire Pajaro Valley (not just the CWRMP study area). The Revised 
BMP is being developed as an agriculture-only project and is designed to supply 
adequate water to halt seawater intrusion that threatens the coastal groundwater north and 
south of the Pajaro River. Providing adequate water to the proposed coastal distribution 
system would form a hydraulic groundwater barrier and eliminate seawater intrusion. 
Implementation of the Revised BMP would preserve highly productive agricultural land 
as a coastal priority and the rural character of the area. 
3.3.1.1 PVWMA Revised BMP - Coastal Distribution System 
A coastal distribution system will distribute the supply provided by local projects, 
groundwater banking, and/or recycled water. It will be sized to deliver about 18,500 afy 
to approximately 8,550 acres generally to the west of Highway I along the coast (RMC 
2001). By reducing coastal groundwater pumping, the hydrologic barrier could be 
reestablished to help prevent further seawater intrusion. 
The PVWMA has completed constructing of a portion of the system adjacent to the 
Harkins Slough Project to provide distribution of the Harkins Slough water supply. This 
system maximizes the use of local supplies and helps reduce demand. The estimated cost 
of the entire distribution system is $34.4 million (RMC 2001). The proposed system 
would serve water to Springfield Terrace and portions of the Pajaro sub-areas. 
Alternative sources of water would be provided via the distribution system, instead of 
pumping local groundwater. The water would come from local water supply projects, 
pumping groundwater further inland, or water for which the PVWMA is entitled to 
exercise a water right. 
3.3.1.2 PVWMA Revised BMP - CVP Importation Pipeline 
This component consists of a proposal to import water from the Central Valley Project 
(CVP) through the Santa Clara conduit of the San Felipe water system southeast of 
Gilroy to a portion of the Pajaro Valley. PVWMA would purchase water rights from 
existing water rights holders. The balance would come from PVWMA plans to secure its 
historic entitlement to Central Valley Project (CVP) water from the USBR between the 
years 2000 and 2005. Depending on rainfall, PVWMA would receive between 10% and 
I 00% of its annual water rights allocation, with an average delivery of approximately 
60%. 
The pipeline would help balance the overdraft in the Pajaro sub-basin while eliminating 
seawater intrusion. The challenge will be to build and supply the imported water since it 
has been contentious with the public since it was first proposed. The estimated cost 
ranges from $73.9 million for a 42-inch pipeline to $111 .8 million for a 60-inch pipeline 
(RMC 2001). 
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Some of the ongoing efforts are currently being implemented and others are ready to 
proceed. If the PVWMA is successful in gaining approval for the projects, a large part of 
the problem in the Pajaro sub-basin could be resolved. 
The current draft Revised BMP does not include distribution or importation of alternative 
supplies to the Highlands North area. If implemented, however, the Revised BMP would 
benefit the Highlands North. Better management of the available water supply within the 
Pajaro Valley would reduce the potential for seawater intrusion along the coast. Water 
levels would recover with the importation of water, which would potentially reduce the 
amount of groundwater that flows from Highlands North into the Pajaro sub-area. 
Moving pumping to inland areas to supply water to the coast would reduce seawater 
intrusion and improve overall basin yield. The Revised BMP alternatives balance basin 
water use and sustainable water supplies in the basin resulting in long-term stabilization 
of groundwater levels. The alternatives include initiation oflong-range programs to 
protect water resources in the basin. 
3.3.2 Existing SVWP 
At the end of 1999, the MCWRA Board of Directors authorized the preparation of a joint 
EIRIEIS on a revised Salinas Valley project that incorporates the following components: 
~ Modification of the Nacimiento Dam spillway; 
~ Reoperation of the Nacimiento and San Antonio Reservoirs; 
~ Salinas River recharge, conveyance, and diversion; 
~ Distribution and delivery of water to agricultural customers; and 
~ Delivery area pumping management. 
The revised SVWP is similar to the project evaluated in 1998 but differs in that it 
includes a surface diversion facility (in lieu of subsurface diversion and use of recycled 
water), has no storage reservoirs, uses· existing distribution facilities in the short term and 
possible expansion of these facilities in the long term, and distributes to agricultural 
sectors. The project, as now proposed, would solve the balance of the water supply 
shortfall in the Salinas sub-basin. 
If the solutions proposed in the SVWP are funded and implemented, water supply 
benefits would accrue to portions of North County, particularly Highlands South and 
Granite Ridge, although no specific capital facilities to distribute, store, or transfer water 
into those sub-areas are currently included in the SVWP. Despite exclusion of the 
Highlands South and Granite Ridge sub-areas, the Salinas Valley Historical Benefits 
Analysis (HBA) and recent groundwater modeling demonstrated that higher water levels 
in the Salinas Valley would help maintain water levels within the Highlands South and 
Granite Ridge sub-areas (Montgomery Watson 1998a). 
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3.3.3 Range of Supply Augmentation Alternatives 
Seven supply augmentation choices were initially considered for inclusion in the 
CWRMP. The AHC and County staff evaluated the various options based on their 
feasibility and readiness to proceed. The first two options evaluated were ongoing 
projects within the PVWMA BMP and discussed above. The third is an existing SVWP 
project. Options four and five would be potential expansions of the SVWP. 
Supply Augmentation #1 - PVWMA BMP Coastal Distribution System 
~ Located generally west of Highway 1. 
~ Maximizes the use of local supplies and demand reduction. 
Supply Augmentation #2 - PVWMA BMP CVP Import Pipeline 
~ Would address the balance of the Pajaro and Springfield Terrace sub-areas. 
Supply Augmentation #3 - Salinas Sub-basin (Existing) 
~ Incidental benefits by reducing the amount of water leaving Highlands South. 
~ Groundwater banking. 
~ Long-term strategy to increase reliability and certainty of supply. 
Supply Augmentation #4 - Salinas Sub-basin (Extension 1 - Agricultural Project) 
~ Expand SVWP to two agricultural parcels south of Highway 156. 
~ Expand SVWP to one agricultural parcel north of Highway 156. 
Supply Augmentation #5 - Salinas Sub-basin (Extension 2 - Urban Project) 
~ Highlands South residential supply (156 Corridor, Prunedale, and Granite Ridge). 
Supply Augmentation #6 - Aromas Service Area Expansion (PVWMA) 
~ Expand Aromas Water District service area using San Felipe water within 
PVWMA boundaries. 
~ Connect small water systems within PVWMA service area. 
Supply Augmentation #7 - Aromas Service Area Expansion (Granite Ridge) 
~ Expand Aromas Water District service area into Granite Ridge. 
~ Recharge down Carneros Creek in Highlands North, i.e. incidental benefits of 
conjunctive use. 
~ Consolidation of Aromas and Prunedale without an imported supply (for cost 
effectiveness) with the possibility of an eventual wholesale connection. 
The analysis produced three supply augmentation projects for the Salinas sub-basin and 
the ongoing PVWMA BMP water supply project. The recommended projects include an 
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agricultural water project to distribute SVWP water and two possible urban water 
projects to accommodate the re-distribution of existing supplies (for improved quality 
and enhanced quantity). One of the urban water projects would rely on water from the 
Salinas Valley for new supplies and the other would rely on water from a proposed 
desalination plant at Moss Landing. These alternatives are described in more detail in 
Section 3.6 and analyzed in Section 3.7. 
3.4 LAND USE POLICY 
North County is comprised of approximately 54,000 acres, and the dominant land use is 
agriculture, largely consisting of farmland and grazing lands. Residential uses constitute 
a small but growing portion of the area's land use centered on the unincorporated 
communities of Castroville, Moss Landing, Pajaro, Las Lomas, Aromas, and Prunedale. 
Large areas used primarily for grazing are located in the southeastern portion of the 
region stretching into the Gabilan Mountains. Commercial and industrial land uses are 
centered in the unincorporated communities and along major highways and roads, but 
make up a small portion of the land use in the area. Figure 2 illustrates the existing land 
uses in North County. 
Two separate documents, the North County Area Plan and the North County Land Use 
Plan (LUP) of the Local Coastal Program (LCP) direct land use planning in North 
County. About half of the North County study area is within the coastal zone and is 
therefore covered by the North County LCP/LUP. The land use visions embodied by 
these documents are generally reflected in the zoning code. 
North County Area Plan. The provisions ofthis land use plan for North County are based 
on two general philosophical premises: (I) to ensure that the quality of life for North 
County residents is preserved and (2) to ensure that present and future generations may 
continue to benefit from North County's natural resources. (See the land use section of 
Appendix C for a more in-depth description of this plan.) 
North County Local Coastal Program (LCP)/Land Use Plan (LUP). Under the Coastal 
Act, in 1981 , North County completed a Local Coastal Program Land Use Plan. Land 
use conflicts among competing uses for coastal lands are prioritized as follows: (1) 
preservation and protection of natural resources is given the highest priority; (2) the 
maximum amount of prime agricultural land is to be kept in pr9duction; (3) for lands not 
suitable for agricultural uses, coastal-dependent development has the highest priority;3 ( 4) 
public recreational uses have priority on coastal sites which are not habitat areas and not 
needed for coastal-dependent uses; and (5) sites not reserved for habitat preservation, 
agriculture, coastal-dependent uses or public recreation, are available for other types of 
development. (See the land use section of Appendix C for a more in-depth description of 
the North County LCP/LUP). 
3 Coastal-dependent development is defined as development that requires a site on or adjacent to the sea for 
its operation (North County LCP/LUP). 
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3.4.1 Land Use Planning Efforts 
Two recent reports have explored land use planning opportunities in regard to water 
quality, water quantity, and resource management protection. These efforts provide a 
track record of planning for these disciplines. 
North Monterey County Hydrogeologic Study, Volume II (May 1996). This report 
presents an overview of issues affecting water resources management, provides interim 
guidance and management recommendations, and outlines a framework for developing a 
long-term water resources management plan. 
North County Action Plan (July 1997). The North County Hydrogeologic Study 
recommendations were evaluated, expanded, and prioritized for implementation. An 
action plan to solve the North County water situation was recommended and supported 
by a number of County agencies. In July 1997, the action plan was presented to the 
Monterey County Board of Supervisors for approval. To date, none of these interim 
measures have been approved. 
There are regulatory and non-regulatory land use planning tools that could help address 
the water resource problems of North County. 
Regulatory land use tools such as zoning and subdivision ordinances can help control the 
types of land uses and densities in an area. Since certain land uses have higher water 
requirements than other uses, land use designations can be changed to emphasize less 
water consumptive activities. Subdivision ordinances can be used to control the division 
of a lot, tract, or parcel into two or more parts. Exactions, as allowed under the 
Subdivision Map Act, can be assessed on subdivisions. The Subdivision Map Act gives 
cities and counties statutory authority to impose fees or dedications of land for specific 
uses as conditions of subdivision map approval. In addition, there are interim ordinances 
such as the B-8 regulation currently in effect in some areas of North County. B-8 zoning 
is a temporary overlay that can be removed once the problem that the temporary zoning 
was designed to address is resolved. 
There are also non-regulatory land use tools such as General Plan updates, rate changes, 
and voluntary programs. The Monterey County General Plan is currently being updated 
and there may be opportunities to include changes appropriate for addressing the water 
supply problem. The Monterey County Planning and Building Inspection Department 
(P&BI) expects to complete the General Plan update by December 2001 (Annette 
Chaplin, Monterey County Department of Planning and Building Inspection, phone 
conversation, April 2001 ) . When the Monterey County Board of Supervisors adopts the 
updated General Plan, the CWRMP must be reviewed to determine necessary changes to 
build out numbers to comply with instituted zoning changes. 
Land use policy recommendations rely on the power and authority of the Monterey 
County Board of Supervisors to limit land uses through planning, zoning, and other 
enforceable regulations. Because the Monterey County Board of Supervisors is also the 
governing board for the MCWRA, it can facilitate integration of both land and water 
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management authorities in order to help land use planning be a positive influence on 
water management planning. 
In addition, there are voluntary land conservation mechanisms, which are already used to 
some degree and could be supported and encouraged. These were discussed in section 
3.2.3 .6 of this report. 
See the land use section of Appendix C for a more in-depth discussion of existing land 
use planning tools. 
3.4.2 Range of Proposed Land Use Policy Changes' 
Changing land use patterns or processes can influence projections for future water 
demand. Land use regulation is more difficult to use for controlling current demand. 
Water demand is roughly proportional to the intensity of development. Agriculture that 
comes into production could demand six to ten times the amount of water used by low-
density residential uses (Fugro West, Inc. 1996). By reducing the intensity of uses, land 
use controls can reduce future water demand. Consequently, land use planning is an 
important element of water resource management. 
Agriculture is prioritized in the coastal zone, but in other areas it may not be the most 
appropriate land use. The rich valley bottom soils should be preserved for agriculture 
and areas with Jess rich soils may be more appropriate for residential. However, the 
valley lands have typically been easier and less expensive to develop. Preservation of 
viable agriculture in the valley requires restricting the development of new agriculture on 
less suitable soil especially when it places extraordinary demands on water. In areas 
where water is scarce, coastal policies favoring agricultural production should recognize 
that new agricultural development threatens the more appropriate bottomland agriculture. 
Any land use policy changes that restrict agriculture will influence the balance between 
agriculture and residential and where either takes place. Consequently, any reduction in 
density or increase in residential development should be accompanied by a regional 
growth strategy and development plan to ensure that growth happens in a sustainable way 
that is compatible with available resources. 
Countywide land use policy changes are needed to appropriately manage agricultural and 
residential growth. The proposals for land use policy change s~ould be applied 
throughout the County in areas under both the PVWMA and MCWRA jurisdictions. 
Similar to the demand management/conservation program, the land use policy program 
should include public education, inventorying, monitoring, and enforcement. 
Six land use choices were initially evaluated for inclusion in the CWRMP. These 
covered both existing and future development. The AHC and County staff reviewed the 
4 An Interim Action Plan was developed by the Interagency Advisory Committee, which proposed 
numerous land use changes (Monterey County 1997). To date, the Board of Supervisors has not acted on 
the Plan. Doing so would further the land use recommendations. 
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various options and concluded the most feasible approaches were those dealing with 
future agriculture. 
3.4.3 Land Use Policy Recommendations 
The following specific recommendations are intended to restrict future agricultural 
development in inappropriate areas. 
Restrict future agriculture on slopes greater than 25%. The North County Land Use Plan 
contains a policy [§ 2.6.3] that restricts conversion of non-agricultural land on steeper 
slopes. This policy recognizes that when non-prime soils, especially sandy soil, are 
converted to agriculture they result in high quantities of erosion. Enforcement of this 
policy would both protect higher quality soils and surface waters and would reduce future 
demand for groundwater. 
);> Education: Publish, distribute, and communicate the details of the ordinances. 
);> Inventory: Use LANDSAT imagery to establish a baseline understanding of existing 
development patterns in the North County area. 
);> Monitoring: Periodically review lands coming into development and develop trigger 
mechanism for reporting and monitoring. Use annual LANDSAT data to identify 
new agriculture that has been developed on steep slopes. 
);> Enforcement: (I) enforce existing ordinances limiting agriculture on steep slopes and 
erosive soils; and (2) develop enforcement and surveillance program. 
Restrict future agriculture on residentially zoned parcels. 
);> Education: Publish, distribute, and communicate details of the ordinances. 
);> Inventory: Revise the land use maps to ensure that highly productive lands are not 
zoned residential, and that less productive soils are not zoned agricultural (as part of 
General Plan process). 
);> Monitoring: When an application is filed to subdivide residentially zoned parcels that 
are in production, make residential use an exclusive activity. 
);> Enforcement: (I) enforce existing ordinances limiting agriculture on residentially 
zoned parcels; and (2) empower P&BI with the resources q.ecessary to enforce 
permitting requirements and resulting conditions. 
3.5 WATER QUALITY PROTECTION PROGRAM 
Water quality protection could be included as an element of the CWRMP. The CWRMP 
recognizes that water supply and water quality are not separate problems and an 
integrated approach is needed throughout the planning area. Water quality protection 
cuts across many jurisdictions and both public and private sector groups are involved. 
Preservation or improvement of existing water quality and preventing contamination is 
one way to ensure that water supplies of adequate quality will be available to current and 
future users. 
01/23/02 3 - 22 CHAPTER THREE: ALTERNATIVES 
North Monterey County Comprehensive Water Resources Management Plan 
A water quality protection program needs to address the major challenges of: 
~ Nitrate management, 
~ Erosion control, 
~ Protection and management of Elkhorn Slough, and 
~ Development of a drinking source water assessment program (wellhead protection). 
Seawater intrusion is certainly a water quality problem since the water cannot be used, 
but is more of a long-term water supply problem and is the result of overdraft. The water 
conservation and extraction reporting programs in place within the Salinas Valley should 
be expanded into the North County sub-areas ofHigWands South and Granite Ridge, and 
the PVWMA water conservation programs should be fully implemented in the other sub-
areas of North County. A Nitrate Management Program (NMP) was identified in the 
SVWP and nutrient management has been an ongoing MCWRA program since the Ad 
Hoc Citizens Nitrate Advisory Committee Report was first produced (MCWRA 1989). 
The MCWRA nitrate management efforts developed and being implemented for the 
Salinas Valley should be implemented throughout North County, including within the 
PVWMA jurisdictional boundary. Logistical issues that constrain success are related to 
funding and staff availability in both the Salinas Valley and North County area. 
The ongoing water quality protection efforts to address the four challenges of nitrate 
management, seawater intrusion, Elkhorn Slough protection, and drinking source water 
assessment protection were described and evaluated in the technical memorandum 
provided to the Interagency Advisory Committee (IAC) and AHC in October 1999 (Zidar 
1999). 
3.5.1 Nitrate Management 
Since nitrate contamination of groundwater is the primary threat to the domestic water 
systems in North County, all activities related to reducing nitrates in groundwater are 
critically related to the California Department of Health Services (DOHS) Drinking 
Source Water Assessment Program (DSW AP) described further below. Actions need to 
be targeted to both prevent additional contamination and respond to contamination should 
nitrate levels continue to rise and exceed drinking water standards. Both regulatory and 
non-regulatory approaches are recommended. Additional regulatory approaches should 
be undertaken only when dedicated monitoring indicates that more action is needed and 
the regulatory program should be phased in over time and tied to the results of the data 
collection effort and regular reporting of results to the Board of Supervisors. 
The objective is to reduce nitrate loading from agriculture through voluntary, cooperative 
approaches to encourage growers to adopt best management practices. 
The largest source of nitrate loading is from agriculture and management practices 
targeted toward agriculture should be a priority. It would not be cost effective to develop 
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a program for North County that is separate from the Salinas Valley effort. The North 
County area should be included in any programs developed and implemented in the 
Pajaro and Salinas Valleys. The best approach would be to develop a program that could 
provide support to agriculture in North County, other PVWMA areas, and the Salinas 
Valley, and could serve the entire Central Coast area. 
The NRCS, working within the local community has a demonstrated track record of 
working with growers to use management practices to reduce sediment loads, streamline 
permits, and overcome institutional barriers. The NRCS, working with Agricultural 
Extension and other state, local, and federal agencies, could be instrumental in working 
with growers to improve fertilizer and water management practices. The following 
action items support the objective stated above. 
~ Implement a nutrient management program, including a nitrate management program 
with specific thresholds and monitoring, and define funding and staffing needs. 
~ Prioritize grant funding for nitrate management programs and seek support from state 
and federal sources to take advantage of watershed management initiatives, programs 
for nonpoint source contamination reduction, and the work of the Monterey Bay 
National Marine Sanctuary (MBNMS) Water Quality Protection Program (as 
described in Appendix B). 
~ Implement water management outreach, technical support, and an incentive based 
program to assist growers. 
~ Develop best management practices guidelines in English and Spanish for distribution 
to local growers and support outreach efforts. 
If voluntary, incentive based programs to reduce nitrate loading to the groundwater 
basin are ineffective, regulatory responses will become necessary to protect water 
quality. These programs would be phased and tied to specific water quality criteria 
and information obtained through monitoring groundwater quality. 
The objective would be to coordinate with the Regional Water Quality Control Board 
(RWQCB) to develop and implement regulatory nonpoint source nitrate 
contamination responses in the event that groundwater quality continues to degrade 
and drinking water quality is impaired at water systems in North County. 
The RWQCB is responsible for establishing beneficial uses, setting water quality 
standards and objectives, and for enforcement. The RWQCB and the SWRCB are 
working to further develop and implement regulatory responses to nonpoint source 
contamination. Where drinking water systems water quality exceeds regulatory 
standards at a specific well or water systems, the local Environmental Health 
Department or California DOHS is responsible for compliance with drinking water 
standards. 
The State, via the SWRCB and RWQCB, is committed to implementing the Nonpoint 
Source Program Plan (NPS Program Plan, July 2000) consistent with Federal 
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Administrative Guidance (USEP A and NOAA 1998), and to using a 'Three-Tiered 
Approach' adopted in the Nonpoint Source Management Plan (SWRCB 1988). 
The "Three-Tiered Approach" for addressing NPS pollution problems includes 
Tier 1: Self-Determined Implementation of Management Practices [formerly referred 
to as ''voluntary" implementation]; Tier 2: Regulatory Based Encouragement of 
Management Practices; and Tier 3: Effluent Limitations and Enforcement Actions 
using Waste Discharge Requirements. Senate Bill 227 (California Water Code 
[CWC] section 13369) requires the SWRCB to develop by February 1, 2001, 
guidance for describing the process by which the SWRCB and RWQCBs will enforce 
the NPS Program Plan. The draft was prepared and submitted by the SWRCB 
(SWRCB 2001). 
The three-tiered process utilizes three different options of enforceable policies and 
mechanisms under the California Water Code (CWC) to ensure implementation of the 
NPS Program Plan and that water quality objectives are achieved. The options are 
presented in order of increasing stringency. Through the three-tiered process, the 
NPS Program Plan recognizes that many NPS problems are best addressed through 
the self-determined cooperation of stakeholders (Tier 1 ). In North Monterey County, 
data indicate that nitrate contamination continues to degrade water quality. Persistent 
NPS water quality problems should be addressed through applicable regulatory 
programs and authorities (Tier 2 and Tier 3). 
Regulatory responses to basin wide nonpoint source problems would be within the 
jurisdiction and under the authority of the RWQCB. In practice, the RWQCBs will 
determine which or what combination of the three options will be used to address any 
given NPS problem. Sequential movement through the tiers (e.g., Tier 1 to Tier 2 to 
Tier 3) is not required of the RWQCBs. Depending on the water quality impacts and 
severity of the NPS problem, the RWQCBs may move directly to the enforcement 
actions specified in Tier 3. 
All three options implement Best Management Practices (BMPs) including, but not 
limited to, structural and nonstructural controls and operation and maintenance 
procedures. BMPs can be applied before, during, and after pollution producing 
activities to reduce or eliminate the introduction of pollutants into receiving waters. 
BMPs are means of achieving certain Management Measures ('Mlvfs). For example, 
seeding and mulching steep slopes at a construction site would be considered a 
structural BMPs for achieving the MM of erosion control. 
Likely approaches to developing and implementing a regulatory response to 
groundwater contamination in the basin might include: 
1. Working with the RWQCB to define when to initiate more rigorous regulatory 
actions and to establish specific nutrient thresholds and criteria tied to the monitoring 
program and to violations of drinking water standards at small and large domestic 
water systems. 
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2. First phase regulatory response would include the R WQCB establishing 
requirements for BMPs and a program to require the development of nutrient and 
water management plans by Certified Crop Advisors and retained on farm. These 
would include increased monitoring requirements and would be tied to issuance of a 
general waiver to specific Waste Discharge Requirements (WDRs) which the 
RWQCB could use under existing state law. 
3. Second phase regulatory response would be triggered when water quality exceeded 
the established water quality standard or specific objectives. This next level could 
involve RWQCB issuance of WDRs for nonpoint source nitrate contamination and 
result in a requirement that nutrient and water management plans be filed with the 
R WQCB. R WQCBs can enforce requirements on any proposed or existing waste 
discharge, including NPS discharges. Although RWQCBs cannot specify the manner 
of compliance with waste discharge limitations (with certain exceptions), in 
appropriate cases the R WQCBs can set limitations at a level that, in practice, require 
implementation of BMPs. This would require implementation by growers of specific 
actions defined in the nutrient and water management plan, with subsequent 
inspection and enforcement by the R WQCB or other local agency with a 
Management Assistance Agreement. The RWQCBs have a variety of enforcement 
tools to use in response to noncompliance by dischargers. An enforcement action is 
any formal or informal action taken to address an incidence of actual or threatened 
noncompliance with existing regulations or provisions designed to protect water 
quality. 
4. Continuing to enforce the Monterey County ordinance regulating septic systems to 
preclude use of deep trenches or pits for domestic wastewater disposal. 
3.5.2 Erosion Control 
Erosion and sedimentation problems are land use problems. Objectives relate to reducing 
erosion from current sources, preventing erosion from potential future sources, and 
repairing the damage caused by historical erosion and sedimentation. 
The cooperative approach applied within the Carneros Creek watershed resulted in 
effective collaboration between private landowners and government agencies. During the 
early winter storms of 1996-97, twice normal rainfall amounts ~aused accelerated soil 
erosion from nearby hillside farms and plugged the Cameros Creek channel with an 
estimated l 0,000 cubic yards of sediment, sand, and accompanying debris causing severe 
flooding of adjacent property and homes in the region. Affected residents and 
landowners formed the Cameros Creek Association to address the problem. Monthly 
town-hall-type meetings were held during the year where members prioritized their 
concerns and addressed important issues. As they tackled the pressing problems of creek 
cleanup and restoration, they established new networks of communication. 
Collaborations with County, State and Federal agencies, and a local private engineering 
firm resulted in the clean-up and restoration of three miles of Cameros Creek including 
the removal of 6,000 yards of sand, 12 large dumpsters of trash and debris, and over 
1,200 tires from the stream channel. The actions of the Cameros Creek Association 
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demonstrated that remedial and cooperative activities between private landowners and 
government agencies could be an effective means for addressing erosion and 
sedimentation problems. 
The following non-regulatory actions are intended to address erosion and sediment 
impacts through continued support to the NRCS and the Carneros Creek Association, and 
to further implement the Elkhorn Slough Management Project. 
);;- Obtain stable funding for development of on-farm sediment retention basins, and for 
the preservation and protection of riparian and wetland areas. 
);;- In early 200 I, the California Department of Conservation awarded the Monterey 
County RCD $50,500 to hire a watershed coordinator. Among the coordinator's 
objectives will be monitoring and assessing the success of conservation practices; 
developing a regional public education program; and developing regional strategies 
that encourage long-term integration of conservation awareness and protection within 
the agricultural and residential communities. This position should be supported and 
funded through revenues. 
>- Prioritize outreach and education based on the erosion and slope maps that have been 
produced. 
);;- Develop economic incentives to private property owners to establish buffer strips 
along drainage courses and small local streams to reduce bank erosion. 
>- Provide funding, staffmg, and political support to restore and protect wetland and 
riparian areas, develop vegetated treatment systems, sediment retention basins, and to 
work with agriculture through outreach, education, and conduct of demonstration 
projects. 
Non-regulatory, voluntary, cooperative approaches have proven effective except in 
limited circumstances. In these limited cases, further regulatory action may be needed. 
The AHC stated that erosion and sedimentation management is one area where 
enforcement actions are critical. The majority of the problem is the result of inaction by 
a small minority of land uses and areas where consistent lack of appropriate management 
practices causes erosion. The majority of growers and other landowners have taken 
action to reduce erosion when the problem is identified and technical support and other 
incentives have been provided. Numerous problems related to lack of enforcement have 
been identified and include higher, or more pressing priorities for criminal enforcement 
within the District Attorney's office, and the lack of support for direct litigation by the 
County Counsel. The RWQCB could take action in the most obvious of cases but has not 
used its authorities to address nonpoint sources of sediment contamination using their 
regulatory powers and authority under state statute. 
The objective ofregulatory actions is to reduce sediment and associated contaminants 
through enforcement of existing County codes and regulations and work with the 
R WRCB where necessary to ensure enforcement action. 
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);> Continue to enforce the grading and erosion ordinances. The MCDEH has been 
actively engaged in enforcement of the grading and erosion ordinances as well as the 
provisions of the North County Area Plan and North County LCP/LUP. MCDEH 
also enforces provisions of the Interim Ordinance No. 4083, which temporarily 
prohibits new water consumption in the North County study area. 
);> Continue MCDEH staged program of enforcement of the grading and erosion 
ordinances. The first stage involves detection of a violation with voluntary 
compliance by referral of the violator to NRCS/RCD. The violator must cooperate 
with those agencies in implementing Best Management Practices for Farming on 
steep slopes and installation of required water and erosion control structures. State 
two involves monitoring for contact with NRCS/RCD and observance of date certain 
timelines for abatement. State three is referral for judicial remedies on violators who 
fail to meet guidelines for referral or do not cooperate with NRCS/RCD. 
);> MCDEH should continue to aggressively refer cases to County Counsel who is 
committed to supporting the enforcement effort of County codes. Currently, two 
County Counsel deputies are receiving and litigating cases for the MCDEH. 
);> The Board of Supervisors should use their authorities under state law to enforce 
violations of water quality standards related to sedimentation of small water courses 
and the Elkhorn Slough. 5 
In addition, the "one-stop-regulatory-shopping" program discussed in the Introduction 
can help farmers and landowners throughout North County adopt conservation practices 
that enhance natural resources and help solve excessive erosion. The program 
streamlines the complex, time-consuming, and costly process of obtaining individual 
project permits for these conservation activities intended to prevent erosion, protect water 
quality, or enhance natural habitats. 
3.5.3 Protection and Management of Elkhorn Slough 
The ongoing water quality protection efforts of the Elkhorn Slough Management Plan 
were described in the Introduction. These efforts should be continued. A nitrate 
management program and an erosion and sediment control program, as described in the 
previous sections will also help protect and manage the Elkhorn Slough. Many of the 
benefits of the erosion and sediment control program will have ·a positive effect on the 
Elkhorn Slough. 
5 A TMDL is a calculation of the maximum amount of a pollutant that a waterbody can receive and still 
meet water quality standards, and an allocation of that amount to the pollutant's sources. Water quality 
standards are set by the state. They identify the uses for each waterbody, for example, drinking water 
supply, contact recreation (swimming), and aquatic life support (fishing), and the scientific criteria to 
support that use. A TMDL is the sum of the allowable loads of a single pollutant from all contributing 
point and nonpoint sources. The calculation must include a margin of safety to ensure that the waterbody 
can be used for the purposes the state has designated. The calculation must also account for seasonal 
variation in water quality. The Clean Water Act, section 303, establishes the water quality standards and 
TMDL programs (http://www.epa.gov/owow/tmdl/intro.html#definition). 
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As discussed in the Introduction, the Elkhorn Slough Management Plan contained many 
successful elements, which should be applied to North County including: 
~ Baseline Identification: Developing management guides and alternatives; evaluating 
grower needs; collecting information sources; identifying organizations, agencies, 
groups and individuals; gathering information on physical and socioeconomic 
conditions; monitoring; determining economic feasibility; and establishing the 
measurements of effectiveness and success. 
~ Outreach and Marketing: Developing and implementing a marketing plan to target 
farmers, technical assistance delivery systems; case studies; and initiating outreach 
actions. 
~ Local Participation: Coordinating and supporting local community-based groups; 
speaking at grower groups; interagency coordination; and individual contacts. 
~ On- Farm Testing and Delivery: Conducting case studies and field trials and 
implementing specific projects to demonstrate management practices. 
~ Institutional Strengthening: Identifying organizations and institutional obstacles; 
developing permit streamlining programs; reducing regulatory hurdles; and 
improving coordination and cooperation between stakeholders. 
~ Monitoring and Evaluation: Monitoring and evaluating the effectiveness and 
performance of the management practices. 
3.5.4 Drinking Source Water Assessment Protection (DSWAP) 
Some background information on past efforts related to DSW AP is discussed in the 
Introduction. The goals and benefits of the DSWAP program are described in Appendix 
B. The MCDEH is currently conducting the DSW AP program for small public water 
systems. The MCDEH plans to complete the program by December 2002. The North 
County area should be the first priority and provides the opportunity to demonstrate and 
develop the approach. All actions assume MCDEH is the lead with specific support from 
the other entities identified. 
The Nitrate Management Plan should call for developing comprehensive nitrate 
management programs for critical areas with elevated nitrate levels in order to protect 
domestic water systems. The North County area is acknowledged as having high nitrate 
levels and should be the first candidate for further development and application of an 
Immediate Response Action Plan. DSW AP can provide a mechanism for developing a 
response and contingency efforts. 
MCDEH should implement the DSW AP program as the local sponsoring agency (LSA) 
rather than wait for the California Department of Health Service (DOHS) to perform the 
assessments. For example, a program could: 
~ Use global positioning systems to locate and map wells associated with small water 
systems. 
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~ Continue to build the MCDEH database of small water systems currently under 
development. 
~ Develop a map of all the domestic water systems using the digital parcel map and 
GIS currently under development. 
~ Apply state guidelines to delineate source areas and protection zones for groundwater 
resources used for drinking water. 
~ Continue to identify and map possible contaminating activities (PCAs) that are 
considered potential origins of contamination within each drinking water source area 
and its protection zones, and determine the vulnerability for the system 
~ MCDEH will develop and implement a backflow prevention program similar to the 
one in place in the Prunedale area and obtain adequate staff resources for inspection 
and enforcement. The owner of the well shall be responsible for complying with 
minimum testing requirements. 
~ The current DSW AP program does not include assessment of the local and state small 
water systems (2-14 connections), which total over 1,000 systems. Assessment of 
these water systems would require additional staff time and resources. At a 
minimum, MCDEH shall develop a map of the local and state small water systems 
using the digital parcel map and GIS when funding becomes available. 
~ Produce a report using existing data from small domestic water systems to establish a 
baseline from which to track impacts and the level of impairment occurring at these 
systems. 
The objective is to develop contingency and contaminant response plans for large and 
small water systems. 
~ For large water systems with greater than 200 connections, require contingency plans 
be developed and reviewed and approved by DOHS, and that such plans demonstrate 
financial (capital improvement funds) and management capabilities to respond to loss 
of supply. 
~ Expand sphere of influence and service area of large water systems to require 
connection by new residential and industrial development. 
~ Develop a fee mechanism to assess small water systems and create a sinking fund to 
help respond to water supply emergencies 
~ Obtain state and local federal matching funds available under the State Revolving 
Loan Fund or other funding programs available to assist small rural water systems 
with limited financial and management capacities. 
~ Develop specific requirements and plans for consolidation of small water systems. 
~ Granite Ridge and Prunedale should be the first priority for development of 
consolidated water systems and for provision of alternative sources. The concept of 
water importation or connecting to sources in the Salinas Valley should be revisited. 
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3.5.5 Groundwater Level and Water Quality Monitoring 
A dedicated groundwater-monitoring program is needed to continue tracking the status of 
the overdraft and water quality problems that have been identified. The PVWMA water 
level and quality monitoring program covering the Pajaro, Springfield Terrace, and 
Highlands North sub-areas !s adequate. The MCWRA program for Highlands South and 
Granite Ridge has been curtailed due to funding limitations. MCDEH collects data from 
small domestic water systems and large purveyors such as California Water Service and 
Aromas Water District collect water quality data to ensure compliance with drinking 
water regulations. The monitoring program could coordinate data collection, data 
management, and data reporting to track the effectiveness of the management actions 
implemented. Monitoring, managing, and reporting data are key to evaluating the nature 
and extent of the problem, defining and prioritizing management actions, and gauging the 
effectiveness of the management actions implemented. Regular reporting to the public 
and decision-makers is needed to track progress and effectiveness of management action. 
The agencies to lead the effort would include MCWRA and PVWMA. MCDEH, P&BI, 
NRCS, and the RCDs could help support the effort. 
3.5.6 Data Collection, Data Management, and Reporting 
Monitoring, management and reporting of the collected data are key to evaluating the 
nature and extent of the problem, defining and prioritizing management measures, and 
gauging the effectiveness of the management actions implemented. Regular reporting to 
the public and decision-makers is needed to track progress and effectiveness of 
management action. The groundwater monitoring program for Highlands South and 
Granite Ridge has historically been managed by the MCWRA. The program was 
curtailed in 1996 due to the Jack of a revenue source (assessment district) and reductions 
in Monterey County funding. Within the PVWMA area, which includes Pajaro, 
Springfield Terrace, and Highlands North, the groundwater monitoring program provides 
adequate information but is not published in an annual report. Annual reports are not 
prepared for the CWRMP area. No central data repository exists to make use of some of 
the data collected. Small water systems are regularly monitored as required by MCDEH, 
and MCDEH is in the process of mapping public water systems. However, MCWRA, 
PVWMA, and MCDEH do not regularly compile or report data, which results in an 
inability to track nitrate and chloride problems and assess cumulative effects. 
Establishing specific quantitative evaluation criteria and water quality objectives would 
assist in deciding when voluntary efforts are not improving the situation, and when 
regulatory solutions may become necessary. 
The objective is to coordinate data collection, data management, and data reporting to 
track the effectiveness of the management actions implemented and move toward a 
solution 
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~ Use County general fund to restart MCWRA groundwater monitoring program and 
continue with surface water monitoring program to track contamination into the 
sloughs. 
~ Prepare an annual water quality report for the area that combines PVWMA, 
MCWRA, and MCDEH, and other data collection and monitoring program results 
into a single report documenting groundwater and surface water conditions and 
progress. This report should also track the type and amount of new agricultural and 
residential development, and impacts to water systems in the area to track cumulative 
effects. 
~ Complete development of digital, GIS-based parcel map and other resources map 
themes and ensure access by the IAC agencies so that the information is used to 
support the development review and planning process. 
~ Continue to develop GIS tools to track cumulative demands and nitrate loading. 
3.5. 7 Public Participation 
Public participation is necessary for water quality to be enhanced and protected, 
especially with voluntary programs. The objectives for public participation are to gain 
acceptance of the problem, gather supplemental information, build a base of support for 
implementation and funding. Public participation is needed to ensure elected officials 
and agency staff is accountable for implementation, and actions are being implemented. 
Most of the water quality issues are related to land use activities that result in negative 
impacts. The local residents and landowners need to be aware of the problems, the role 
they play in contributing to the problem, and the actions that need to be taken to solve the 
problem. The stakeholders and potential participants include not only farmers and 
residents, but also governmental agencies, non-profit organizations, and businesses that 
operate in North Monterey County. Existing groups involving local citizens need to be 
involved in the CWRMP. Table 3 lists key stakeholder groups that will have an influence 
on development and implementation of a water quality program. Nothing will change 
without the involvement of the community and mobilization of available resources. The 
mechanisms for ongoing public participation need to be established. 
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Table 3: Water Quality Protection Program Stakeholders 
Public & '\011-GoH·rnnu.·ntal Organizations 
Carneros Creek Association 
Elkhorn Slough Foundation 
Monterey Farm Bureau 
Santa Cruz Farm Bureau 
Chambers of Commerce 
North Monterey Ad Hoc Advisory Committee (AHC) 
The Nature Conservancy 
Packard Foundation 
Monterey County Agricultural and Historical Land Conservancy 
Community Alliance with Family Farmers Foundation 
Loral G '" crnmcnt 
Monterey County Water Resources Agency (MCWRA) 
Pajaro Valley Water Management Agency (PVWMA) 
Monterey County Resource Conservation District (RCD) 
Monterey County Planning and Building Inspection (P&BJ) 
Monterey County Division of Environmental Health (MCDEH) 
Monterey County Agricultural Commissioner 
Monterey County Public Works 
Association of Monterey Bay Area Governments (AM BAG) 
Statt.• GO\ t.·rt111H.·11t 
Regional Water Quality Control Board (RWQCB) 
Department of Health Services (OOHS) 
California Environmental Protection Agency 
University of California Cooperative Extension Service 
Cal State Monterey Bay 
California State Coastal Conservancy 
University of California at Santa Cruz 
California Coastal Commission 
Fctkral (;," annwnt 
Monterey Bay National Marine Sanctuary (MBNMS) 
U.S. Dept. of Agriculture, Natural Resources Conservation Service (NRCS) 
U.S. Environmental Protection Agency (USEPA) 
The objective is to develop a regular mechanism to involve the public in decision 
making, distribute information and obtain support for programs and projects. 
);;> Use and expand existing Cameros Creek Association to include other areas in North 
County and coordinate non-regulatory, outreach and technical support initiatives. 
);;> Establish a standing North County Advisory Committee to coordinate land use 
planning and track implementation of regulatory programs, implementation and 
enforcement ofregulations, policies, and ordinances. 
);;> Develop a dedicated public affairs program. 
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3.6 DESCRIPTION OF THE ALTERNATIVES 
To meet the needs of the North County study area, the CWRMP is recommending the 
PVWMA BMP be pursued to resolve the existing and future overdraft condition in the 
Pajaro sub-basin. Because of the significance of the seawater intrusion problem in the 
Pajaro sub-basin, the existing moratorium on development will remain in effect until the 
projects are able to alleviate the current overdraft situation. 
The existing and future overdraft condition in the Salinas sub-basin should be resolved by 
the parallel pursuit of four (4) alternatives. Since the existing overdraft situation in the 
Salinas sub-basin is not as critical as in the Pajaro sub-basin, the moratorium should be 
lifted, and new development should be responsible for funding a large part of the costs. 
Otherwise, the existing community will have to agree to pay for the costs of new water 
supply infrastructure. The Salinas sub-basin alternatives represent a combination of 
demand management measures, supply augmentation recommendations, and 
infrastructure improvements to respond to the current overdraft, as well as supply 
augmentation recommendations and land use elements to reduce future demands. 
);;>- Alternative I would rely on the acquisition of agricultural parcels to reduce demand 
and would involve significant acreage to solve for the overdraft. This alternative 
would involve inventorying, identifying, and removing from production, agricultural 
lands that have recharge or other beneficial uses. No future agricultural or residential 
development would be allowed. Criteria for identifying opportunities for acquisition 
could include parcels that are: 
- not zoned as agricultural preserve, 
adjacent to the Slough that contributes to vertical migration of seawater, 
- on steeper slopes (I 0 to 25%) and/or have soils higWy susceptible to erosion, 
- adjacent to wetlands tributary to the Slough, or areas subject to wetlands 
enhancement, 
- buffer zone areas along the creeks, 
- critical recharge areas, 
- a buffer to residential development, or 
- exceptional habitat value. 
);;>- Alternative 2 would be an agricultural water project involving a possible expansion of 
the Salinas Valley Water Project (SVWP). A pipeline would be constructed to extend 
the existing Castroville Seawater Intrusion Project (CSIP) infrastructure to deliver 
water to agricultural parcels within HigWands South. This pipeline is illustrated 
conceptually on Figure 11 and could be extended to serve additional agricultural 
areas, which would increase the costs of the pipeline as outlined later in this chapter 
and presented in Appendix D. Alternative 2 would also include a 15% conservation 
program for all users and future increases in demand could be reduced through the 
enforcement and/or implementation ofland use policies addressing agricultural 
production on steep slopes (greater than 25% slope) and on residentially zoned 
parcels. Highlands South and Granite Ridge would have to be included in the 
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funding framework of the SVWP since they would benefit directly from its 
implementation. Alternative 2 is illustrated in Figure 11. 
~ Alternatives 3 and 4 would be urban water projects and could accommodate the re-
distribution of existing supplies (for quality and quantity reasons) as well as new 
supplies, and would require the consolidation of existing and future small potable 
water systems. The area of benefit for both alternatives would be the residential 
water users in and around the Prunedale and Granite Ridge areas in proximity to the 
main trunk of the consolidated water system. Both alternatives would also include a 
15% conservation program for all users and future increases in demand could be 
reduced through the enforcement and/or implementation ofland use policies 
addressing agricultural production on steep slopes (greater than 25% slope) and on 
residentially zoned parcels. 
Alternative 3 would rely on water from the Salinas Valley for new supplies from new 
wells drilled somewhere along Highway 101. A pipeline would be constructed from 
a set of wells in the northern part of the Salinas basin and connect to the southern end 
of the proposed small water system consolidation project. Alternative 3 is illustrated 
in Figure 12. 
~ Alternative 4 would rely on water from a proposed desalination plant at Moss 
Landing. A pipeline would be constructed along Dolan Road to connect the proposed 
desalination plant to the consolidated small potable water system project. Alternative 
4 is illustrated in Figure 13. 
3. 7 ANALYSIS OF THE ALTERNATIVES 
The implementation of PVWMA B:MP efforts is expected to address the existing and 
future overdraft conditions in the Pajaro sub-basin (Pajaro, Springfield Terrace, and 
Highlands North). The four alternatives proposed for the Salinas sub-basin will respond 
differently in their ability to meet the existing and future overdraft conditions in the 
Granite Ridge and Highlands South sub-areas. The following discussion addresses how 
each of the four Salinas sub-basin alternatives provide for the quantity, quality, cost and 
logistics issues that face North Monterey County. 
3. 7.1 How the Alternatives Meet Demand/or Water Quantity 
Tables 4 and 5 summarize the current and future demands of the Salinas sub-basin 
(Highlands South and Granite Ridge). The ability of each alternative to meet this 
demand is illustrated in the charts in Figure 14. Each chart begins with an estimate of 
current and future demand. Demand management/conservation savings of 15% are 
subtracted from demand. · Sustained yield of 5,000 af (the tota,l for the Salinas sub-basin) 
is applied to residential or agricultural demand, depending on the goals of the alternative 
(i.e., urban vs. agricultural). 
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Table 4: Salinas Sub-Basin Current Demand 
Suh-arta ~ 
Highlands South 4,459* 1,600 36 6,095* 
Granite Ridge 709 580 21 1,310 
Total 5,168* 2,180 57 7,405* 
Source: JSNEDAW 1999. 
* The previously defined High lands South current demand estimate of 6,497 afy was reduced by 402 afy 
to 6,095 afy (because 20 I acres overlap with the Castroville Seawater lntrusion Project (CSlP) and, 
therefore, lower the baseline demand by an assumed 2 acre-feet per acre). 
Table 5: Salinas Sub-Basin Future Demand 
Suh-area ~ 
Highlands South 5,810+* 2,553 36 8,339+* 
Granite Ridge 709 814 21 1,544 
Total 6,519+* 3,367 57 9,883+* 
Source: MCWRA 1996; PVWMA 1998; JSNEDAW 1999. 
+ These numbers changed from the 1996 analysis as a result of revised water duty factors for future 
agricultural demand. Previous assumptions were based on a worst case scenario that put all future 
demand in berries with a water duty factor of2.8. Updated analysis assumed demand in a more typical 
crop with a more average water duty factor of2.0. 
* The previously defined Highlands South future demand estimate of 6,2 12 afy was reduced by 402 afy 
to 5,810 afy (because 20 I acres overlap with the CSIP and, therefore, lower the baseline demand by an 
assumed 2 acre-feet per acre). 
Alternative 1 includes no new supply. Existing agriculture and residential users rely on 
sustained yield to meet their water needs. Including a 15% conservation/demand 
management goal as part of this alternative leaves an overdraft in the Salinas sub-basin 
that would require retiring approximately 620 acres of existing agriculture. In addition, 
future agricultural would have to be prevented from coming into production and no new 
residential development would be permitted. 
Alternative 2, an agricultural project, would meet the existing needs of all users. Unless a 
larger supply project is implemented, approximately 575 acres of future agriculture 
would need to be prevented from coming into production. 
For either urban water project, Alternatives 3 and 4, all existing and future residential 
demands would be met by the project. Sustained yield would be relied upon for all but 
approximately 270 acres of future agricultural development, which would need to be 
prevented from coming into production. 
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Figure 14: Comparison of Alternatives 
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3. 7.2 Water Quality Benefits of the Alternatives 
The water quality benefits of the proposed alternatives are briefly described in this 
section. 
The 15% conservation goal for current use is assumed for each of the water supply 
alternatives being considered. Water conservation and increased water use efficiency 
have associated water quality benefits. The water quality benefits of agricultural water 
conservation have been extensively documented in the Salinas Valley through 
cooperative pilot and demonstration programs (Zidar 1999). The integrated on-farm 
water and nutrient management efforts that have been tested, and which are being 
implemented by agricultural operations in the Salinas Valley, have demonstrated a 
reduction of nitrate loading to the groundwater basin and protection of water quality. In 
the long term, protection of water quality means that water of appropriate quality is 
available to meet urban needs without additional and expensive treatment to remove 
contaminants. 
Agricultural and urban water conservation are intended to keep water table elevations 
above sea level and reduce the rate and volume of seawater intrusion along the coast. 
They will also help reduce basin-wide pumping, thereby leaving more water in the 
ground for use during dry times. 
Expansion of the CSIP infrastructure to provide alternative water supplies to agricultural 
areas of Highlands South would reduce localized pumping in the area near the coast and 
the Elkhorn Slough. This would allow for some recovery of water levels and reduce the 
probability of further seawater intrusion. 
Water quality degradation from seawater intrusion is the result of chronic overdraft and 
the need to develop capital project alternatives to provide new supplies. The only way to 
solve seawater intrusion is to provide alternative supplies to coastal areas and stop 
groundwater pumping near the coast and along the Slough. 
A capital project can: (I) bring in new water supplies of appropriate quality for the 
intended use (agricultural or urban), (2) allow for distribution of uncontaminated supplies 
within the CWRMP area, and (3) provide long-term economics of scale if drinking water 
needs to be treated to meet legal standards. New water supply and distribution projects 
should be prioritized because of the degree of risk and the threat to remaining supplies 
from water quality degradation. This includes facilities to provide agricultural supplies in 
the intruded areas or areas subject to intrusion, or consolidation of water systems to 
ensure safe potable supplies and respond to loss of supply due to nitrate contamination. 
Land use policy is key to water quality protection and the proposed recommendations 
could help meet multiple objectives, including reduced nitrate and sediment loading. 
Land use plans that address the issue of appropriate agriculture will assist in preventing 
contamination. Nitrates are a nonpoint source contamination resulting from legal land 
uses and widely accepted practices that occur throughout the study area. Since individual 
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liability is hard to determine, nonpoint sources of contamination are difficult to regulate. 
Currently available groundwater supplies are inadequate for meeting current demand and 
cannot support the potential level ofbuildout (agricultural or residential) anticipated in 
the land use plan. Hence revising the land use plans can help water quality goals. 
Revising zoning to restrict agricultural uses will reduce nitrate leaching and protect water 
supplies. 
Erosion and sedimentation problems are land use problems. Land use changes can help 
reduce erosion from current sources, prevent erosion from potential future sources, and 
repair the damage caused by past erosion and sedimentation. 
3. 7.3 Cost Comparison of Alternatives 
Cost estimates were developed for each of the Salinas sub-basin alternatives. Each 
alternative includes a conservation program with a goal of 15% reduction in water 
demand (calculated to be $425,000 annually), as well as costs for acquiring land for 
recharge or other beneficial uses (Alternative 1) or for supply projects (Alternatives 2-4), 
including capital as well as operations and maintenance costs. A summary of the costs 
associated with each alternative is discussed below. The underlying data and 
assumptions behind the costs are included in Appendix D. 
Alternative 1 : The total annualized operating cost for Alternative 1 is estimated to be 
$19,025,000. This includes $425,000 for the demand management program and 
$18,600,000 to retire 620 acres of existing agricultural lands (at $30,000 per acre). 
Moreover, it would cost the County an additional $43,350,000 to prevent an additional 
1,445 acres ofland from coming into production or development. 
Alternative 2: The total annualized operating cost for Alternative 2 is estimated to be 
$775,000. This includes $425,000 for the demand management program and $350,000 
for operating and maintaining the facilities. The total capital costs for Alternative 2 are 
estimated to be approximately $6,760,000. This includes the construction of the pipeline 
at $6,145,000 and the construction of the pumps and appurtenant facilities at $615,000. 
Alternative 3: The total annualized operating cost for Alternative 3 is estimated to be 
$944,000, including $425,000 for the demand management program and $519,000 for 
operating and maintaining the facilities. The total capital costs for Alternative 3 are 
estimated to be approximately $14,810,000. Ofthis amount, the construction of the small 
potable water systems consolidation project represents the largest cost at $13,055,000. 
Property owners would incur additional costs to connect to the main trunk of the 
consolidated water systems. Meanwhile, the capital cost of the pumps and appurtenant 
facilities are estimated at $1,305,000, while the capital cost of the water supply wells is 
projected at $450,000. 
Alternative 4: The total annualized operating cost for Alternative 4 is estimated to be 
$3,343,000. This includes $425,000 for the demand management program and 
$2,918,000 for operating and maintaining the facilities. The total capital costs for 
Alternative 4 are estimated to be approximately $58,780,000. Of this amount, the 
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construction of a 3-mgd desalination plant represents the largest cost at $34,43 7 ,000, 
followed by the construction of a small potable water systems consolidation project at 
$13,055,000. Meanwhile, the total capital cost of the pipeline along Dolan Road is 
estimated at $9,075,000. The capital cost of the pumps and appurtenant facilities is 
projected at $2,213,000. 
3. 7.3.1 General Funding 
Local agencies in the area are funded differently. The PVWMA generates revenue 
through an assessment on the volume of water pumped. The MCWRA generates revenue 
through land-based assessments and does not collect revenue based on pumping. The 
MCWRA currently has no funding mechanism in the area except the water impact fee on 
new development. The RCD can levy land-based assessments but has never used this 
approach and has relied on grants. Proposition 218 requires that specific land-based 
assessments for special districts like the PVWMA, MCWRA, or RCD be approved by the 
voters. 
The County general fund and permit fees are sources ofrevenue for MCDEH and P&BI 
but not for MCWRA. Water impact fees on new development have been used to fund the 
current planning effort. This has caused political controversy and continued fee 
collection probably will not be supported unless the funds are redirected to high priority 
action items such as land acquisition or other actions which can demonstrate a high return 
on the investment. 
For any supply augmentation project, new development would be required to pay a 
regional infrastructure impact fee to include the cost of constructing the new water supply 
system (either agriculture or urban, or both), stormwater facilities, roads and 
appurtenances, fire protection, and health and safety facilities. 
For any project relying on SVWP water, Highlands South and Granite Ridge would need 
to be included within the funding framework of the SVWP through assessments 
consistent with the benefits received. Water delivery charges would also be developed to 
supply operations and maintenance revenue. 
If existing and new users are to be charged for the projects, there should be some 
assurances that a quality of life will be maintained in North County, that warrants and 
supports the kinds of charges landowners will be experiencing. Consequently, all of the 
alternatives are recommended in conjunction with a regional design strategy, intended to 
manage and direct future growth. The design strategy is targeted to managing and 
maintaining a vision for North County (see Appendix E). 
In addition, stable revenue sources need to be established for defined implementation 
measures so that lead and responsible agencies can provide staff and service levels 
necessary for implementing programs, enforcing policies, and leveraging local resources 
to obtain state, federal, and private funding. 
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A general lack of support for new taxes and other constraints prevent stable program 
funding, and hence staffing to implement new programs, continue existing programs, or 
enforce existing policies and regulations. Necessary programs are being funded with 
grants, which are discontinued when project funds are depleted. 
3. 7.3. 2 Watershed Funding (for Water Quality) 
Funding watershed actions to reduce nonpoint sources of contamination is a high priority 
for state and federal agencies and a large number of grant funding opportunities are 
available to the support the local CWR1v1P effort. Competition between public agencies 
within the planning area, as well as throughout the state, will constrain the ability to 
obtain funds. Increased probability for obtaining grants will be achieved if a consistent 
approach, dedicated plan, and full interagency and intergovernmental cooperation are 
achieved. Grant funds usually require that a percent of the funding be locally matched. 
Private non-profits have also provided substantial funding to projects in the Elkhorn 
Slough area for land acquisition, program management, pilot projects, and restoration 
actions. The land trusts and conservancies working with the Elkhorn Slough Foundation 
have been very successful in obtaining funding from private foundations. 
3. 7.4 Logistical Challenges of the Alternatives 
3. 7.4. 1 Schedule 
The schedule for implementing the land use recommendations of the CWR1v1P will be 
influenced by the schedule for the Monterey County General Plan update, which is 
anticipated to be completed by December 2001. 
3. 7.4.2 Institutions 
As described in Appendix C, there are multiple jurisdictions managing the water 
resources of the area, including the MCWRA, PVWMA, SWRCB, DFG, and NivfFS. 
Numerous county, state, and federal agencies influence the ability to implement 
solutions. Implementing the alternatives will require significant management, 
monitoring, and enforcement by the various institutions with jurisdiction including the 
MCWRA, PVWMA, P&BI, and MCDEH. This will be a challenge in light of the 
number of agencies involved, environmental constraints, enforcement history, as well as 
the need for economic, community, and political support. 
Demand Management. Many of the demand management strategies will require 
extensive planning, commitment, and investment by the community. However, there is 
little regulatory assistance to achieve water conservation, and therefore conservation 
programs must provide incentives for voluntary compliance. As the two jurisdictions 
managing water resources, PVWMA and MCWRA are responsible for planning, 
recommending, and monitoring water reduction strategies. These agencies control water 
fees which may be designed to encourage water use reductions. MCWRA and North 
County purveyors have to implement, manage, and monitor the demand management 
program in each of their respective jurisdictions. In addition, MCDEH oversees wells 
and water systems with fewer than 200 connections. 
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Water Supply Augmentation. North County is within the jurisdiction of both the 
PVWMA and MCWRA in developing supplemental water projects. In addition to 
negotiating water contracts, supplementing the water supply will require physical 
engineering of new infrastructure, the cost of which must be borne by users. 
For any supply project, new development would be required to construct new community 
water and wastewater systems or connect to existing community water/wastewater 
systems. Water and wastewater systems would be designed to accommodate localized 
watershed or drainage basin areas. 
Land Use. Changes in land use regulation will require updating the Monterey County 
General Plan and LCP/LUP, zoning, development regulations, and subdivision 
ordinances. This will be the lead of the P&BI. Because the Monterey County Board of 
Supervisors is also the governing board for the MCWRA, the Board of Supervisors can 
facilitate the integration ofland use planning and water resource management authorities. 
Where practical and cost effective, areas of program overlap and opportunities to meet 
multiple land and water management objectives should be identified. To ensure success, 
effective leadership, broad participation, clearly established priorities, and adequate 
resources need to be committed to implement an effective program. These need to be 
done in conjunction with a regional design strategy in order to maintain quality of life 
while allowing development to help fund new infrastructure (see Appendix E). 
Water Quality. The NRCS, working within the local agricultural community has a 
demonstrated track record of working with growers to use management practices to 
reduce sediment loads, streamline permits, and overcome institutional barriers. The 
NRCS, working with the Agricultural Extension program, and other state, local, and 
federal agencies, could be instrumental in working with growers to improve fertilizer and 
water management practices. 
Any recommended nitrate management program needs to be logistically integrated with 
the nitrate and nutrient management programs ultimately implemented by the MCWRA. 
A nutrient management program targeted to agriculture is being developed for inclusion 
in the SVWP. The MCWRA, working with public and private stakeholders in the Salinas 
Valley is also continuing to develop projects and programs outside of the SVWP 
planning process. These programs and projects can benefit North County and should 
seek to include North County interests in the planning, implementation, and funding of 
further efforts. It does not make logistical sense to seek to develop and fund a separate 
program for North County. 
Should nitrate contamination continue to degrade water quality and impact drinking 
water, further regulatory action by the SWRCB and RWQCB may take much of the 
responsibility for resolving nitrate contamination issues out of the hands oflocal 
interests. The DSW AP being implemented locally by MCDEH will address nitrate 
contamination of drinking water sources and other contaminants. 
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The AHC has consistently stated that enforcement actions of land use policies and 
regulations are critical for erosion and sediment control. The majority of growers and 
other landowners have taken action to reduce erosion when the problem was identified 
and technical support and other incentives were provided. The majority of the remaining . 
problem stems from a minority of landowners who consistently do not implement 
appropriate management practices to reduce erosion. Numerous problems related to lack 
of enforcement have been identified and include higher, or more pressing priorities for 
criminal enforcement within the District Attorney's office, and the lack of support for 
direct litigation by the County Counsel. The R WQCB could use its regulatory authority 
to address nonpoint sources of sediment contamination. 
The enforcement of existing County codes and regulations and working with the 
RWQCB where necessary to ensure enforcement action could reduce sediment and 
associated contaminants. 
In addition, the Elkhorn Slough protection efforts of the Elkhorn Slough Foundation, 
RCD, and NRCS will continue to be implemented via the Elkhorn Slough Watershed 
Management Plan. The projects, actions, and programs would benefit by greater County 
participation and funding. Most of the efforts are undertaken with grant funds and are 
therefore not long term or stable. Therefore, it is recommended that the County explore 
the development of stable long-term funding sources for these agencies. 
The MCDEH is developing and implementing the DSW AP program on the local level. 
As the program matures, the logistical and funding issues will be addressed by MCDEH. 
3.8 CONCLUSION 
~ Near-term solutions need to focus on the Pajaro sub-basin, including the Springfield 
Terrace, Pajaro and Highlands North sub-areas. 
~ To meet the needs of the Pajaro sub-basin, the PVWMA BMP should be pursued to 
resolve the existing and future overdraft condition. Until the BMP is implemented, 
the existing development moratorium should remain in effect. 
~ Longer-term solutions need to focus on the Salinas sub-basin, including the 
Highlands South and Granite Ridge sub-areas. 
~ Water quality protection was considered an overarching theme and a common 
element of all alternatives. Alternatives were developed for the Pajaro and Salinas 
sub-basins and/or for the North County study area as a whole. 
~ A distribution infrastructure must be developed to meet the demands of North County 
water users. The infrastructure can be utilized to re-distribute local supplies and it 
can be utilized to distribute new supplies. But to meet the quality and quantity needs 
of even the current users, infrastructure is necessary and will be expensive. 
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~ Land use changes are inevitable. At some point in the future, a loss of water supply 
as a result of seawater intrusion will limit the ability to continue agricultural 
production, and/or will result in loss of drinking water supplies. Nitrate 
contamination is also likely to diminish the available drinking water supply, or at 
minimum, result in increased costs due to the need for water treatment. 
~ To resolve the existing and future overdraft condition in the Salinas sub-basin, four 
(4) alternatives should be pursued in parallel: 
- Alternative 1 would rely on the acquisition of agricultural parcels to reduce 
demand and would involve significant acreage to solve for the overdraft. 
- Alternative 2 would be an agricultural water project involving a possible 
expansion of the Salinas Valley Water Project (SVWP). A pipeline would be 
constructed to extend the existing Castroville Seawater Intrusion Project (CSIP) 
infrastructure to deliver water to agricultural parcels within Highlands South. It 
would also include a 15% conservation goal and a program targeted to both 
current and future users. Future increases in demand could be reduced through 
the enforcement and/or implementation of land use policies addressing 
agricultural production on steep slopes (greater than 25% slope) and on 
residentially zoned parcels. 
- Alternatives 3 and 4 would be urban water projects and could accommodate the 
re-distribution of existing supplies (for quality and quantity reasons) as well as 
new supplies, and would require the consolidation of existing and future small 
potable water systems. Both alternatives would also include a 15% conservation 
program for all users and future increases in demand could be reduced through the 
enforcement and/or implementation ofland use policies addressing agricultural 
production on steep slopes (greater than 25% slope) and on residentially zoned 
parcels. 
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Alternative 3 could rely on water from the Salinas Valley for new supplies. A 
pipeline would be constructed from a set of wells in the northern part of the 
Salinas basin and connect to the southern end of the proposed small potable water 
system's consolidation project. 
Alternative 4 would rely on water from a proposed desalination plant at Moss 
Landing. A pipeline would be constructed along Dolan Road to connect the 
proposed desalination plant to the consolidated small potable water system 
project. 
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CHAPTER FOUR: IMPLEMENTATION PLAN 
The following table outlines the implementation plan for the North Monterey County Comprehensive Water Resource Management Plan. It lists the necessary 
actions to implement the CWRMP, the potential benefits for demand management (DM), water supply (WS), land use (LU), and water quality (WQ), the 
agencies/organizations with responsibility for implementation, and the recommended timeframe. 1 
A. I Define conservation program. 
B. I Hire conservation manager. 
C. I Expand extraction reporting and 
filing of conservation plans to North 
County. 
D. I Public outreach and education by 
distributing ordinances, processes, and 
penalties. 
E. I Facilitate inter-agency roundtable to: 
• Identify criteria for voluntary 
land conversion. 
• Develop prioritized land 
acquisition program. 
• Identify funding sources. 
• Identify roles and 
responsibilities. 
• Define regional desi 
v 
v 
v 
~ ~ 
v 
v v 
v 
v 
~ ~ 
v v 
MCWRA 
PVWMA 
MCWRA 
MCWRA 
PVWMA 
Ag Comm-
issioner 
CAO 
Cooperative 
Extension 
NRCS 
NRCS 
RCD 
UC 
Cooperative 
Extension 
MCDEH 
P&BI 
1 For definitions of the acronyms used in the table, see the List of Acronyms at the beginning of this document. 
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12/02 
7/02 
2003 
Ongoing 
Ongoing 
PVWMA has a program 
and MCWRA is in 
program. They should 
work together to develop a 
common program. 
PVWMA has program for 
agriculture; needs for 
residential. MCWRA 
needs program. 
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mentation 
Map small potable water systems. I ~ I ~ I I ~ I MCDEH I MCWRA I I 2003 
• Use GPS to locate and map 
wells; 
• Continue to build MCDEH 
database of small water systems. 
• Map all domestic water systems 
using the digital parcel map and 
GIS current! under develo ment. 
G. Design and engineer a small potable ~ ~ ~ MCWRA MCDEH 2004 See programmatic EIR and 
water systems consolidation follow-up engineering 
approach. studies. 
H. I Board of Supervisors' support/vote ~ Board of MCWRA Ongoing BMP 2000 received 
of confidence for recommended Superviso support. Revised Draft 
PVWMABMP. rs BMP still needs vote. 
I. I Retain moratorium in Pajaro sub- ~ ~ P&BI Ongoing 
basin until supplies are made 
available to meet current demand. 
J. I Engage and manage programmatic I ~ I ~ I I ~ I MCWRA I P&BI I I Ongoing 
CEQA process, including 
development of regional design 
strate 
K. I Develop and implement a regional ~ ~ ~ P&BI Ongoing Identify a phased approach 
design strategy with homebuilders PVWMA of land acquisition and 
and others (See App. E). MCWRA agricultural and urban 
water pro1ect develooment. 
L. I Certify final programmatic EIR. ~ ~ ~ ~ 
M. I Lift moratorium in Salinas sub- ~ ~ ~ MCWRA After certification of programmatic EIR 
basin and develop funding (and after regional design strategy has 
mechanism so future development been adopted as part of EIR mitigation 
funds solution to existing as well as package). 
future overdraft (unless existing 
users want to pay for new 
infrastructure). 
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HH.I Provide funding, staffing, and ol ol Inter- NRCS Elkhorn I Ongoing 
political support to conduct agency Slough 
outreach, education, and Fdn. 
demonstration projects. MBNMS 
Water Quali - E lkhorn Slou h Protection 
II. Coordinate outreach and technical ol ol ol ol RCD I Ongoing 
support initiatives with local 
communit -based rou s. 
JJ. I Conduct case studies and field trials ol ol ol ol MCWRA Ag. Comm- Ongoing 
for on-farm testing and delivery and PVWMA 1ss1oner 
implement specific projects to 
demonstrate management practices. 
KKJ Identify organizations and I ol I ol I ol I ol I Inter- I I I Ongoing institutional obstacles; streamline agency 
permit programs; reduce regulatory 
hurdles; improve coordination and 
cooperation between stakeholders. 
LL. I Monitor and evaluate agricultural ol ol ol ol Ag. T I I Ongoing 
management practices. Comm-
issioner 
MM Restart groundwater monitoring I ol I ol I ol I ol 1~;~1 MCDEH I I Ongoing I Needs funding. program and continue with surface P&BI 
water monitoring program to track 
contamination into the sloughs. 
Water ualit - DSWAP/Wellhead Protection 
NN Continue to collect water quality ol MCDEH Ongoing 
data for DSW AP risk assessment. 
00.1 Apply state guidelines to delineate I ol I ol I ol I ol I MCDEH I I I Ongoing 
source areas and protection zones 
for groundwater sources. 
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PP. I Continue to identify and map PCAs .; .; .; .; MCDEH Ongoing This is currently being 
that are considered potential origins accomplished as part of the 
of contamination within each DSW AP for public water 
drinking water source area and its systems. 
protection zones, and determine the 
vulnerability for the s stem. 
QQ. Conduct special water quality -, ---, I .; -j-MCDEH I --- -i--- - I _ Ongoing 
sampling survey of small water 
systems to establish a baseline from 
which to track impacts and the level 
of im airment. 
RR.I Require contingency plans for large .; DOHS Ongoing 
water systems with 15 or more 
connections to demonstrate 
technical, financial (capital 
improvement funds) and managerial 
capabilities to respond to Joss of I sueEly. 
SS. Expand sphere of influence and .; .; .; .; LAFCO I I I Ongoing 
service area of large water systems PUC 
to require connection by new DOHS I develoEment. 
TT. Prepare an annual water quality .; .; .; .; MCWRA Ongoing MCDEH has location of 
report documenting groundwater PVWMA new wells drilled, water 
and surface water conditions and MCDEH quantity and quality data 
progress. for new wells within the 
water system, and water 
quality data for existing 
wells that serve a water 
svstem. 
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CHAPTER 5: GLOSSARY AND REFERENCES 
GLOSSARY OF TERMS 
Acre-foot. A term used in measuring the volume of water equal to the quantity of water 
required to cover one acre, one foot in depth, or 43,560 cubic feet. 
Aquifer. A subsurface geologic formation or stratum containing water in its voids or 
pores that may be removed economically and used as a source of water supply. 
Buildout. The planned development expectations of a city or county, usually represented 
by acres and/or density of people, by land use type. 
Chloride. A negatively charged ion found in irrigation water; an anion. In coastal areas, 
high chloride concentrations in groundwater frequently can be related to seawater 
intrusion. Chloride also contributes to the increase in salinity of soils under irrigation. 
Plants develop normally in solutions containing only small amounts of chloride, but at 
high concentrations, chloride inhibits crop growth and becomes toxic. 
Conservation. Long-term water use efficiency achieved through the introduction, 
implementation, and retention of hardware and/or management changes. 
Consumptive use (Evapotranspiration). The volume of water evaporated and 
transpired from soil and plant surfaces per unit land area. Expressed in inches, feet, or 
acre-feet per acre. 
Desalination. A process that converts seawater or brackish water to fresh water or an 
otherwise more useable condition through removal of dissolved solids. 
Gross extraction (Gross pumping). The total water extracted or pumped from the 
ground. 
Irrigation efficiency (IE). Efficiency of irrigation water application, expressed as a 
percentage, where IE ::::: Irrigation Water Beneficially Used+ Total Irrigation Water 
Applied. 
Net depletion. Represents the water consumed, removed from the system, and not 
available for future uses, resulting from evapotranspiration for agricultural and outdoor 
residential water use. Based on gross pumping and return flow assumptions. 
Net depletion factor. Derived from groundwater extraction and return flow rates and 
serves as the basis for calculating demand. 
Net pumping. The water demand calculated from the water duty factor. 
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Overdraft. A condition in which the amount of water withdrawn is greater than the 
amount of recharge. 
Percolation. The act of water seeping or filtering through the soil. 
Recharge. The addition of water to the zone of saturation; also, the amount of water 
added. 
Regional design strategy. An inter-related set of planning and design principles 
intended to manage and direct future growth toward maintaining quality of life in North 
County, including continued supply of potable water, reduction of pollutants in streams, 
and control measures to reduce or reverse seawater intrusion. 
Return Flow. Water derived from irrigation that is not consumed by evapotranspiration of 
crops and passes directly back to a ditch, canal, or stream channel, or other body of water, 
and is capable of downward migration to the ground water table for potential reuse. 
Seawater intrusion. The phenomenon occurring when a body of seawater invades a 
body of fresh water. It can occur either in surface or groundwater bodies. 
Sustained yield (safe yield). Available groundwater supply that may be pumped without 
inducing overdraft or causing seawater intrusion. Must factor in return flows associated 
with land uses where water is applied. 
Unconfined aquifer. A water-bearing formation where there are no confining beds 
between the zone of saturation and the surface. 
Water balance. Difference between available supply and/or sustained yield and 
potential demand (current and future) . 
Water crop (natural recharge). The amount ofrecharge for an area that is not 
dependent on return flows from various land uses. It is derived from the amount of 
groundwater recharge attributable to percolation from rainfall and river infiltration. 
Water demand. The consumptive use of water extracted or pumped from the ground. 
Calculated by multiplying land use (acres or dwelling units) by depletion factor. 
Water duty factor. An estimated volume of water based on what is typically used 
annually (acre-feet per year) by a particular land use activity. 
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APPENDIX A: WATER QUANTITY 
The following sections describe the formulas and assumptions used to calculate sustained 
yield, current and future demand, and current and future overdraft. The general 
assumptions for estimating current and future water demands may be summarized as 
follows: 
~ Sustained yield as calculated by Fugro West (1995) was used for each sub-area. 
~ Water demand for each sub-area was calculated based on acres per land use, 
extraction rate, return flow, and net depletion. 
~ Water duty factors were updated to reflect the 1998 water use survey by the Pajaro 
Valley Water Management Agency (PVWMA 1998). 
~ Return flow assumptions from Fugro West (1995) were used for individual land use 
categories. 
~ Baseline or current water demand was calculated at the sub-area level based on 
specific land use categories. 
~ Future water demand under buildout was calculated based on current zoning. 
Sustained Yield 
Sustained yield, also referred to as safe yield, is the available groundwater supply that 
may be pumped without inducing additional groundwater declines or causing seawater 
intrusion (vertical migration from the slough or horizontal migration from the ocean) 
beyond those levels realized in 1992. A calculation of sustained yield must also factor in 
return flows associated with the land uses where water is applied. Sustained yield can 
vary significantly based on land use and cropping patterns. 
Current estimates of sustained yield are based on numerical groundwater models 
developed for the Pajaro and Salinas Valleys (Montgomery Watson 1993, 1998; Fugro 
West, Inc. 1995). For purposes of this study, sustained yield is defined as the quantity of 
annual pumping from 1970 to 1992 that would result in approximately the same 
groundwater level at the beginning and end of the period of analysis. Seawater intrusion 
is not allowed in the model (which reduced Springfield Terrace pumping to zero). 
Table A-1 depicts North Monterey County's sustained yield in acre-feet per year (afy) for 
each sub-area. These estimates were compared with current and potential future water 
demands to evaluate current and future overdraft conditions. 
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Table A-1: Sustained Yield 
Suh-area I 
Sustairwd Yield 
(af~) 
Pajaro 6,490 
Springfield Terrace o: 
Highlands North 2,920 
Highlands South 4,390 
Granite Ridge 610 
Total 14,410¢' 
Source: Fugro West, Inc. 1995. 
i Because of insufficient data, demand was matched 
with yield; seawater intrusion is not allowed which 
reduces pumping in Springfield Terrace to 0. 
¢'The 1995 Fugro study reports total sustained yield 
as both 14,410 and 14,480 afy. The CWRMP 
assumes total sustained yield of 14,410 afy, which is 
relied on more consistently throughout the report. 
Calculating Demand 
Water demand is defined as the consumptive use of water pumped from the ground. A 
land use approach was used to calculate the current and future water demand for North 
Monterey County (MCWRA 1996). The land use approach applies a water duty factor to 
acres based on the type ofland use, resulting in net depletion/net pumping (which is 
calculated as gross extraction/pumping minus return flow) or water demand. 
Water duty factors are the estimated volume of water used annually (acre-feet per year) 
by a particular land use activity for agricultural demand or by a particular number of 
dwelling units for residential demand. The water demand calculated from the water duty 
factor represents net pumping. It is calculated by subtracting return flow from gross 
pumping. 
Net pumping (or depletion) represents water consumed, removed from the system, 
and not available for future uses. The net depletion is the consumptive use of water 
that is the result of evapotranspiration for agricultural and indoor as well as outdoor 
residential water use. The net depletion factor is derived fi:om gross extraction minus 
return flow rates, and ultimately serves as the basis for calculating demand (land use 
(acres or dwelling units) x depletion factor= water demand). 
Gross extraction or pumping is the total water extracted or pumped from the ground. 
The gross pumping numbers used in this study were updated from the MCWRA 1996 
study using the 1998 PVWMA study of pumping in the Pajaro Valley (MCWRA 
1996; PVWMA 1998). See Table A-2. For planning purposes, an average gross 
pumping factor of2.0 afa was used in the CWRMP to represent the area as a whole. 
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Table A-2: Updated Water Duty Factors (acre-feet/acre) 
Sprin!!fil'ld {'\\ 1n1r Stud~ 
('mp 'f l'IT:ICl' \ rca \' t•ra!!e .... .... 
Strawberries 2.86 3.5 2.43 2.5 2.99 2.86 
Vegetables 1.96 2.21 1.7 NIA 2.] 2.00 
Raspberries 3.68 4.8 NIA NIA 4.80 
Flowers 2.45 2.5 NIA 2.4 2.5 2.47 
Orchard 0.72 NIA NIA NIA NIA 0.72 
Source: PVWMA 1998. 
Note: San Juan equates to CWRMP Pajaro Area; Las Lomas equates to CWRMP Highlands North. 
Return flow is the amount of water that returns to the groundwater basin, either 
through septic systems or percolation of excess irrigation water. In most of North 
Monterey County, water that is not consumed percolates back to the aquifer if there 
are no confining clay layers. Local changes in the physical environment result in 
different return flows to the groundwater basin. As a result, each sub-area may have 
a different return flow. Assumptions about return flows were used to determine net 
depletion, as illustrated in Tables A-3 through A-7. 
Current water demand was calculated based on the 1996 Department of Water Resources 
(DWR) land use surveys (DWR 1996). Table A-8 shows changes in land use by sub-area 
between the.Phase 1 study, which used a composite 1989 and 1991 land use map, and the 
1996 DWR land use map used as part of the CWRMP. 
The updated calculations used to determine current demand are presented in Table A-3 
through A-7. 
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Table A-3: Pajaro Current Demand 
\\ all'r Dut' 
----
I: ' t rnti~,,;Tlitt ,,, .~ , JI kp kt; ,;;; 1-~ c;;;:;:,:nt ( ·urn·nt 
l nits or i Flem I l>t.'mand 
\tTl'S ' (ah I 
Urban Residential (<l ac/du) 675 0.7 55% 0.3 213 
Suburban Residential (l-10 ac/du) 166 0.8 50% 0.4 66 
Rural Residential (> l 0 ac/du) 40 1.7 40% 1.0 41 
Commercial/Office 28 1.0 60% 0.4 11 
Industrial 52 1.0 60% 0.4 21 
Truck crops 3,735 2.0 20% 1.6 5,976 
Berries 1,496 2.8 20% 2.2 3,351 
Field Crops 37 2.0 20% 1.6 59 
Flowers/Nursery/Mushrooms 48 2.5 20% 2.0 96 
Fruits/Nuts 175 0.7 20% 0.6 98 
Pasture 0 2.0 20% 1.6 0 
Vineyard 0 1.2 20% 1.0 0 
Grazing/Open 729 0.0 0% 0.0 0 
Other agriculture 206 1.2 20% 1.0 198 
Recreation open space 0 1.2 20% 1.0 0 
Conservation open space 0 0.0 0% 0.0 0 
Public facilities 26 0.0 0% 0.0 0 
Utilities/Common 3 0% 0% 0% 0 
Total 7,417 10,130 
Table A-4: Springfield Terrace Current Demand 
\\ atn llut\ 
---- ------ ~~ --+-- ------
( lllTl'lll E\trartion j lkturn j lkpktion I ( lllTl' llt 
l nil\ or I· lo\\ Dt· 111a11 d 
\rn·s ( af~) 
Urban Residential (<l ac/du) 391 0.7 55% 0.3 123 
Suburban Residential (1 -10 ac/du) 197 0.8 50% 0.4 79 
Rural Residential(> 10 ac/du) 33 1.7 40% 1.0 34 
Commercial/Office 12 1.0 60% 0.4 5 
Industrial 0 1.0 60% 0.4 0 
Truck crops 2097 2.0 23% 1.5 3,229 
Berries 1575 2.8 23% 2.2 3,395 
Field Crops 9 2.0 23% 1.5 15 
Flowers/Nursery IM ushrooms 129 2.5 23% 1.9 248 
Fruits/Nuts 7 0.7 23% 0.5 4 
Pasture 155 2.0 23% 1.5 239 
Vineyard 13 1.2 23% 0.9 12 
Grazing/Open 3204 0.0 0% 0.0 0 
Other agriculture 114 1.2 23% 0.9 105 
Recreation open space 115 1.2 23% 0.9 106 
Conservation open space 457 0.0 0% 0.0 0 
Public facilities 49 0.0 0% 0.0 0 
Utilities/Common 0 0% 0% 0% 0 
Total ~,557 7,52_!_ 
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Table A-5: Highlands North Current Demand 
\\ atcr Dul\ I < .,.,.,.,.-;,, :-,:-, ,;.",.,; ,;;,TRct,;,.-.. ; ·11e"i;.-.-;, .-,; j-,c;;;:;:;:; . .--
l nit-. or j ( F11rn I lkmand 
.\Cl'l''- (af~) 
Urban Residential (< I ac/du) 904 0.7 55% 0.3 285 
Suburban Residential (1-10 ac/du) 1113 0.8 50% 0.4 445 
Rural Residential(> 10 ac/du) 109 1.7 40% 1.0 111 
Commercial/Office 21 1.0 60% 0.4 8 
Industrial 0 1.0 60% 0.4 0 
Truck crops 769 2.0 19% 1.6 1,246 
Berries 870 2.8 19% 2.3 1,973 
Field Crops 11 2.0 19% 1.6 17 
Flowers/Nursery/Mushrooms 618 2.5 19% 2.0 1,252 
Fruits/Nuts 20 0.7 19% 0.6 11 
Pasture 127 2.0 19% 1.6 206 
Vineyard 0 1.2 19% 1.0 0 
Grazing/Open 6,766 0.0 0% 0.0 0 
Other agriculture 69 1.2 19% 1.0 67 
Recreation open space 0 1.2 19% 1.0 0 
Conservation open space 2 0.0 0% 0.0 0 
Public facilities 18 0.0 0% 0.0 0 
Utilities/Common 12 0% 0% 0% 0 
Total 11,428 5,621 
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Table A-6: Highlands South Current Demand 
\\ att.·r Dul\ 
---~----~----T·--- - ( ·ur n·nt Curr('lll . l .\trartion lkturn ' l>('plc tion 
l nits or I Fl1rn ! Demand 
\cn.·s I I (a l\ ) 
Urban Residential (< l ac/du) 2165 0.7 55% 0.3 682 
Suburban Residential (1-10 ac/du) 1938 0.8 50% 0.4 775 
Rural Residential (> l 0 ac/du) 140 l.7 40% l.O 143 
Commercial/Office 85 1.0 60% 0.4 34 
Industrial 5 1.0 60% 0.4 2 
Truck crops 590 2.0 30% 1.4 826 
Berries 1,870 2.8 30% 2.0 3,665 
Field Crops 28 2.0 30% 1.4 39 
Flowers/Nursery/Mushrooms 105 2.5 30% l.8 184 
Fruits/Nuts 5 0.7 30% 0.5 3 
Pasture 41 2.0 30% 1.4 57 
Vineyard 1 1.2 30% 0.8 1 
Grazing/Open 9,602 0.0 0% 0.0 0 
Other agriculture 102 l.2 30% 0.8 86 
Recreation open space 0 1.2 30% 0.8 0 
Conservation open space 58 0.0 0% 0.0 0 
Public facilities 125 0.0 0% 0.0 0 
Utilities/Common 37 0% 0% 0% 0 
Total 16,897 6,497* 
* In the CWRMP, the previously defined High lands South current demand estimate of 6,497 afy was 
reduced by 402 afy to 6,095 afy (because 20 l acres overlap with the Castroville Seawater Intrusion Project 
(CSIP) and, therefore, lower the baseline demand by an assumed 2 acre-feet per acre). 
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Table A-7: Granite Ridge Current Demand 
\\ all'r Out' 
~~~ 1 h1rar1i(~11Tfk1; ... ~-.~11TI1rn·111 
l 11its or I I Fl(I\\ ·111:111d 
. \ l'l"l'' 
I (al\) 
Urban Residential (<1 ac/du) 497 0.7 55% 0.3 157 
Suburban Residential (1-10 ac/du) 881 0.8 50% 0.4 352 
Rural Residential (>I 0 ac/du) 70 1.7 40% 1.0 71 
Commercial/Office 44 1.0 60% 0.4 18 
Industrial 8 1.0 60% 0.4 3 
Truck crops 28 2.0 20% 1.6 45 
Berries 106 2.8 20% 2.2 238 
Field Crops 0 2.0 20% 1.6 0 
Flowers/Nursery/Mushrooms 185 2.5 20% 2.0 371 
Fruits/Nuts 6 0.7 20% 0.6 3 
Pasture 9 2.0 20% 1.6 14 
Vineyard 0 1.2 20% 1.0 0 
Grazing/Open 7,046 0.0 0% 0.0 0 
Other agriculture 40 1.2 20% 1.0 38 
Recreation open space 0 1.2 20% 1.0 0 
Conservation open space 2 0.0 0% 0.0 0 
Public facilities 66 0.0 0% 0.0 0 
Utilities/Common 6 0% 0% 0% 0 
Total 8,995 1,310 
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Truck cro s 3,702 3735 33 1% 
Berries 1,316 1496 180 14% 
Field Cro s 11 4 37 -77 -68% 
Flowers/Nursery IM ushrooms 101 48 -53 -53% 
Fruits/Nuts 297 175 -122 -41% 
2,810 2,097 -713 -25% 
Berries 543 1575 1032 190% 
Field crops 77 9 -68 -88% 
Flowers/nursery /mushrooms 187 129 -58 -3 1% 
Fruits/nuts 7 0 -7 -100% 
Hi hlands North 
Truck crops 523 769 246 47% 
Berries 761 870 109 14% 
Field cro s 58 11 -47 -82% 
Flowers/nursery /mushrooms 527 618 91 17% 
Fruits/nuts 138 20 -11 8 -86% 
Hi hlands South 
241 590 349 145% 
Berries 1,516 1870 354 23% 
Field crops 224 28 -196 -88% 
Flowers/nursery/mushrooms 106 105 -1 -1% 
Fruits/nuts 6 5 -1 -11 % 
Granite Rid e 
Truck cro s 51 28 -23 -45% 
Berries 71 106 35 50% 
Field cro s 13 0 -13 -100% 
Flowers/nursery /mushrooms 124 185 61 50% 
Fruits/nuts 20 6 -14 -71% 
Total 13,533 14,513 980 7% 
Source: Fugro West, Inc. 1995; DWR 1996. 
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Table A-9 shows the total baseline demand for the five sub-areas as 31, 152 afy. 
Table A-9: Current Demand (afy) 
?,~tD~~~~,'.fi'';"~~ 011 ... ,. - 1~ Suh-an·a D,·111 ~I 
:i I :it 
Pajaro 6,427 9,778 881 320 109 32 10,130 
Springfield Terrace 7,303 7,247 621 236 633 111 7,594 
Highlands North 9,249 4,772 2,126 841 53 8 5,621 
Highlands South 12,344* 4,861 * 4,243 1,600 310 36 6,497* 
Granite Ridge 7,421 709 1,448 580 126 21 1,3 10 
Total 42,744* 27;367* 9,319 3,577 1,231 208 31,152* 
Source: JSA/EDAW 1999. 
*In the CWRMP, the previously defined Highlands South current demand estimate of6,497 afy was 
reduced by 402 afy to 6,095 afy (because 201 acres overlap with the CSIP and, therefore, lower the 
baseline demand by an assumed 2 acre-feet per acre). 
Future Demand 
The calculation of future or buildout water demand for each sub-area uses the same 
method as was used for current demand. However, the number of acres and dwelling 
units was estimated from General Plan land use zoning categories as a snapshot of future 
buildout. For example, a 10-acre parcel zoned for 2.5-acre minimum residential density 
could accommodate four new 2.5-acre parcels. A water duty of2 afy was applied to all 
new agriculture. Water duty factors of 0.7 acre-foot/acre (afa), 0.8afa and 1.7afa were 
applied to urban, suburban and rural residential use respectively, consistent with the 
existing demand calculations. 
The zoning designations are represented in Figure 3: County Zoning. The new 
agricultural acres and residential units are shown in Table A-10. 
Table A-10: Change in Future Agricultural Acres and Residential Units 
\ ~rintlt 11 ral Jksidn1t1al 
S11h-arl·a \-ri~ Demand (af~) ( II its lk111and (af~) 
Pajaro 0 0 112 85 
Springfield Terrace 345 531 551 205 
Highlands North 874 1,416 1,423 599 
Highlands South 965 1,351 2,535 953 
Granite Ridge 0 0 475 234 
Total 2,184 3,298 5,096 2,076 
Source: MCWRA 1996; JSA/EDA W 1999. 
Table A-10 shows that 2,184 new agricultural acres and 5,096 new residential units are 
expected at buildout, which increase demand by 3,298 and 2,076 afy respectively. Based 
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on this analysis, buildout demand for the five sub-areas totals 36,526 afy, as outlined 
below in Table A-11: 
Table A-11: Future Demand (afy) 
r-::1·ll•u"!___j_ ltc,;,1 .... ,;,,1 IL~:i"' ~ Suh-an·a -D~'11::111cl I D\h' ''l ll~-r D.'11::-llll·,-- o,,11::-i 11~1 _ 
( ;-it\) L ll ltS ( ;-i t\ I I ( ;-it\ I I Llh ) 
Pajaro 6,427 9,778 993 405 109 32 10,215 
Springfield Terrace 7,648 7,778+ 1, 172 441 633 111 8,330+ 
Highlands North 10, 123 6, 188+ 3,549 1,440 53 8 7,636+ 
Highlands South 13,309* 6,212+* 6,778 2,553 310 36 8,801+* 
Granite Ridge 7,421 709 1,923 814 126 21 1,544 
Total 44,928* 30,665+* 14,415 5,653 1,231 208 36,526+* 
Source: MCWRA 1996; PVWMA 1998; JSA/EDAW 1999. 
+These numbers changed from the 1996 analysis as a result of revised water duty factors for future 
agricultural demand. Previous assumptions were based on a worst case scenario that put all future demand 
in berries with a water duty factor of2.8. Updated analysis assumed demand in a more typical crop with a 
more average water duty factor of2.0. 
* In the CWRMP, the previously defined Highlands South current demand estimate of 6,497 afy was 
reduced by 402 afy to 6,095 afy (because 20 I acres overlap with the CSIP and, therefore, lower the 
baseline demand by an assumed 2 acre-feet per acre). Future demand is therefore reduced accordingly. 
Current Overdraft 
Overdraft is quantified by subtracting demand from sustained yield (JSAIEDA W 1999). 
Total overdraft for the region was determined to be 16,742 afy, as represented below in 
Table A-12. 
Table A-12: Current Overdraft (afy) 
Suh-an·:i 
I 
\!,!rirnltural I Rl'silkntial I Othl·r I S11qai11l·d ~ Total 
lkmand lkmand lh-m:111d ' idd l'~1-,~;~1To:l~·draft 
Pajaro 9,778 320 32 6,490 10,130 3,640 
Springfield Terrace 7,247 236 111 0 7,594 7,594 
Highlands North 4,772 841 8 2,920 5,621 2,701 
Highlands South 4,861 * 1,600 36 4,390 6,497* 2, 107* 
Granite Ridge 709 580 21 610 1,310 700 
Total 27,367* 3,577 208 14,410 31,152* 16,742* 
Source: JSA/EDA W 1999. 
*In the CWRMP, the previously defined Highlands South current demand estimate of6,497 afy was 
reduced by 402 afy to 6,095 afy (because 20 I acres overlap with the CSIP and, therefore, lower the 
baseline demand by an assumed 2 acre-feet per acre). Current overdraft is therefore reduced accordingly. 
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Future Overdraft 
Future overdraft was derived from the projected future water demand and sustained yield 
estimates. The analysis assumes that yield can be held constant. The future overdraft 
situation totals 22,116 afy as shown in Table A-13, below. This represents an 
incremental future overdraft of 5,374 afy at buildout. 
Table A-13: Future Overdraft (afy) 
S11b-an·a 1 ·\!!rirnl111ral I Residential I Olhl·r I S11slai11ed ~ 
lkmand Demand lkmand \ idd I 
Pajaro 9,778 405 32 6,490 10,215 3,725 
Springfield Terrace 7,991 441 111 0 8,330 8,330 
Highlands North 6,754 1,440 8 2,920 7,636 4,716 
Highlands South 6,752* 2,553 36 4,390 8,80 l * 4,411 * 
Granite Ridge 709 814 21 610 1,544 934 
Total 31,984* 5,653 208 14,410 36,526* 22,116* 
Source: JSA/EDAW 1999. 
*In the CWRMP, the previously defined Highlands South current demand estimate of6,497 afy was 
reduced by 402 afy to 6,095 afy (because 20 I acres overlap with the CSIP and, therefore, lower the 
baseline demand by an assumed 2 acre-feet per acre). Future overdraft is therefore reduced accordingly. 
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APPENDIX B: WATER QUALITY 
This section describes the existing County General Plan goals and objectives for water 
quality, and discusses management programs, projects, and studies that are relevant to the 
CWRMP water quality protection program. State and local policy is evolving, as are the 
management approaches being used to address the types of water quality problems found 
in North Monterey County. 
Monterey County General Plan Goals and Objectives 
The Monterey County General Plan goals, objectives, and policies for land use and 
natural resources are one of the mechanisms used to protect water quality. 1 The County 
is working to enhance the quality of water by regulating the type, location, and intensity 
of land use through policies that require all new and existing development to meet 
federal, state, and county water quality regulations. The County encourages only those 
land uses that do not pollute the groundwater system beyond acceptable limits. The 
General Plan has goals, policies, and objectives for groundwater protection. 
The General Plan's primary goal (Goa] 6) related to water resources is to conserve and 
enhance the water supply and to adequately plan for the development and protection of 
these resources (Monterey County 1982). As part of this goal, the General Plan has an 
objective (Objective 5.1) to protect and preserve watersheds and to recharge areas that are 
critical for the replenishment ofreservoirs and aquifers. It is also a policy of the County 
to manage land use and development to maintain groundwater recharge in vital water 
resource areas (Policy 5.1.1 ). Another County goal (Goal 9) is to ensure that surface and 
groundwater quality is protected and enhanced to meet the needs of all users by 
implementing current adopted water quality programs and by continuing to evaluate new 
problems and develop new programs (Objective 21 .1 ). 
The County is working to establish growth policies that are integrated with the natural 
limitations of surface and groundwater bodies in order to sustain acceptable quality 
(Policy 21.1.1). It is also the County' s policy to assume an active role in initiating and 
supporting beneficial water quality programs that affect the County (Policy 21.1.2), and 
to support the investigation of sources and remedies to nitrate pollution (Policy 21 .1.9). 
The County has committed to enhancing the quality of water by regulating the type and 
intensity ofland uses (Objective 21.2) through policies which require all new and 
existing development to meet federal, state, and county water quality regulations (Policy 
21.1 .2). The County seeks to allow only those land uses that do not pollute the 
groundwater system beyond acceptable limits (Policy 21.2.2). 
These goals are not currently being met in the North County area as evidenced by the 
continued water quality problems and the degradation of groundwater supplies by nitrates 
and seawater intrusion, and the impairment of surface water beneficial uses by erosion 
and sedimentation. 
1 The General Plan was adopted in 1982 and is currently being revised. The updated General Plan is 
expected to be completed by December 2001 (Annette Chaplin, Monterey County Department of Planning 
and Building Inspection, phone conversation, April 200 I). 
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State and Regional Programs 
Central Coast Basin Water Quality Control Plan 
The California State Water Resources Control Board (SWRCB) and the Central Coast 
Regional Water Quality Control Board (RWQCB) are the primary state agencies 
responsible for protecting water quality. They designate the beneficial uses of 
groundwater and surface water, establish water quality standards, and assess the degree of 
impairment to the uses of the surface and groundwater. The Central Coast Basin Water 
Quality Control Plan (Basin Plan) identifies management measures and priorities for 
addressing issues (RWQCB 1994). In North Monterey County, the recognized beneficial 
uses for groundwater, surface streams, Elkhorn and Moro Cojo Sloughs, and Moss 
Landing Harbor include: 
~ Agriculture, 
~ Drinking water and other municipal uses, 
~ Water contact and non-contact recreation, 
~ Marine habitat, 
~ Shellfish harvesting, 
~ Commercial and sport fishing (non-freshwater), 
~ Wildlife habitat, and 
~ Preservation of rare and endangered species. 
The SWRCB and RWQCB prepare the California Water Quality Assessment (WQA) to 
evaluate the level of impairment to the defined beneficial uses (SWRCB 1997). 
Groundwater in North Monterey County is recognized as being impaired from nitrates 
and seawater intrusion. 
A recent characterization of the surface water of the area classified the Elkhorn and Moro 
Cojo Sloughs as partially supporting the defined beneficial uses (SWRCB 1998). 
Impacts to water quality were due to elevated nutrient, pathogens, sedimentation, 
pesticide and herbicides. Potentially toxic materials are bound to sediments transported 
by stormwater to streams, sloughs, and the harbor. Sedimentation of streams, 
degradation of habitat, and direct impacts to aquatic organisms were also concerns. The 
recognized contaminant sources are related to the land uses in the area and include 
agriculture, erosion, sedimentation, and stormwater runoff. The SWRCB and the 
R WQCB have not historically used their authorities to manage. and regulate nonpoint 
sources of contamination, but recent federal and state initiatives, and the continued 
degradation of surface and groundwater quality are beginning to move the SWRCB in 
this direction. 
If impairment to the surface water resources and Elkhorn Slough continue, the RWQCB 
can initiate a process to assign Total Maximum Daily Loads (TMDLs) to require 
reductions of sediment, nutrient, or bacteriologic contaminants into the Slough.2 TMDLs 
2 2 A TMDL is a calculation of the maximum amount of a pollutant that a waterbody can receive and still 
meet water quality standards, and an allocation of that amount to the pollutant's sources. Water quality 
standards are set by the state. They identify the uses for each waterbody, for example, drinking water 
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are developed through a process that includes assessing point and nonpoint sources of 
pollution, determining the contribution from each source, determining appropriate load 
reductions for each source, implementing a program to achieve load reductions, adopting 
a basin plan amendment, and monitoring attainment of water quality standards. Federal 
law requires a TMDL program to include a problem statement, numeric targets, source 
analysis, and load allocations (also referred to as a "technical" TMDL). Federal and state 
laws require the basin plan be amended to include the technical TMDL, an 
implementation plan, and a monitoring plan. Public participation is critical during 
development of the technical TMDL, development of the implementation plan, adoption 
of the basin plan amendment, implementation of control actions, and monitoring for 
effectiveness. 
The SWRCB released the Nonpoint Source Program Strategy and Implementation Plan 
for 1998-2013 (SWRCB 1999) which is designed to improve ("upgrade") California's 
Nonpoint Source Pollution Control Program (NPS Program), which has been in effect 
since 1988. California is required to have its NPS Program conform to the Clean Water 
Act (CWA) and the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA). 
The lead state agencies for upgrading the NPS Program are the SWRCB, the nine 
RWQCBs, and the California Coastal Commission (CCC). 
Nonpoint source pollutants, including those from natural sources, are the major 
contributor of pollution to impacted streams, lakes, marine waters, groundwater basins, 
wetlands, and estuaries in California and are an important contributor of pollution to 
harbors and bays (SWRCB 1998). Nitrate is considered a nonpoint source pollutant. 
Seawater intrusion is not. In 1988, the SWRCB adopted and the U.S. Environmental 
Protection Agency (USEPA) approved the NPS Program through California's Nonpoint 
Source Management Plan (S WRCB 1988). Subsequent approval of CZARA in 1990 
required California to: (1) identify and adopt management measures to prevent and 
control NPS pollution; (2) ensure that enforceable mechanisms exist where voluntary 
efforts are insufficient to restore and protect water quality; and (3) enhance cooperation 
between the state's land and water use agencies. In July 1998, the USEPA and the 
National Oceanic and Atmospheric Administration (NOAA) issued their findings and 
conditional approval of the state's submittal. For final approval of the NPS Program, the 
state must (1) adopt management measures, (2) identify back-up and enforceable policies 
and mechanisms for the management measures, and (3) demonstrate the ability for 
widespread implementation of the management measures. Both regulatory and non-
regulatory approaches are to be used. 
The NPS Program vision is to reduce and prevent nonpoint source pollution by 
undertaking and encouraging activities based on environmental results, stewardship, 
partnership and collaboration, and program integration. 
supply, contact recreation (swimming), and aquatic life support (fishing), and the scientific criteria to 
support that use. A TMDL is the sum of the allowable loads of a single pollutant from all contributing 
point and nonpoint sources. The calculation must include a margin of safety to ensure that the waterbody 
can be used for the purposes the state has designated. The calculation must also account for seasonal 
variation in water quality. The Clean Water Act, section 303, establishes the water quality standards and 
TMDL programs (http://www.epa.gov/owow/tmdl/intro.html#definition). 
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The upgraded NPS Program includes management measures as goals for the control and 
prevention ofNPS pollution, while management practices are site-specific methods, used 
singularly or in combination, to achieve the goals of each management measure. The 
SWRCB and CCC identified a total of 61 management measures for six NPS categories: 
(1) agriculture, (2) forestry, (3) urban areas, (4) marinas and recreational boating, (5) 
hydromodification, and (6) wetlands/riparian areas/vegetated treatment systems (SWRCB 
2000). The NPS Program is based on the implementation of management measures 
through: (1) education and outreach efforts and public participation, (2) technical and 
financial assistance to local projects, and (3) the use of enforceable authorities and 
programs where voluntary (self-determined) efforts are insufficient to restore and protect 
state waters. 
The state approach is evolving. The Monterey Bay National Marine Sanctuary 
(MBNMS) Water Quality Protection Program (WQPP) and the activities of the NRCS 
are acknowledged as model programs in the state strategy. The state strategy also 
recognizes that both regulatory and non-regulatory programs will be needed if nonpoint 
sources of contamination such as nutrients and sediment are to be effectively reduced and 
if water quality is to be protected. 
Groundwater Management Plans (AB 3030 Plans) 
California does not have a statewide program for management of groundwater. 
Groundwater management in California is a local responsibility accomplished under the 
authority of the California Water Code and a number of court decisions. Section 10750 
of the California Water Code provides a systematic procedure for an existing local 
agency to develop a groundwater management plan (AB 3030 1992). 
The California Water Code states that a groundwater management plan may include 
components relating to all of the following: 
)i;> Control of saline water intrusion; 
)i;> Identification and management of wellhead protection areas and recharge areas; 
)i;> Regulation of the migration of contaminated groundwater; 
)i;> Administration of a well abandonment and well destruction program; 
)i;> Mitigation of conditions of overdraft; 
)i;> Replenishment of groundwater extracted by water producers; 
)i;> Monitoring of groundwater levels and storage; 
)i;> Facilitation of conjunctive use operations; 
)i;> Identification of well construction policies; 
)i;> Construction and operation by the local agency of groundwater contamination 
cleanup, recharge, storage, conservation, water recycling and extraction projects; 
)i;> Development of relationships with state and federal regulatory agencies; and 
)i;> Review of land use plans and coordination with land use planning agencies to assess 
activities that create a reasonable risk of groundwater contamination. 
A groundwater management plan can be developed only after a public hearing and 
adoption of a resolution of intention to adopt a groundwater management plan. If there is 
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no majority opposition of assessed land value (no improvements), the plan can be 
adopted within 35 days. If the majority is opposed, the plan can not be adopted and no 
new plan may be attempted for 1 year. AB 3030 plans cannot be adopted in adjudicated 
basins or in basins where groundwater is managed under other sections of the Water 
Code without the permission of the court or the other agency. Once the plan is adopted, 
rules and regulations must be adopted to implement the program called for in the plan. 
Many plans that have been adopted are relatively simple and in some cases are a means 
of defining boundaries. 
Local and Regional Activity 
North Monterey County is not a separate and distinct groundwater basin but is connected 
to both the Pajaro and Salinas Valley groundwater basins. Both the MCWRA and 
PVWMA have groundwater management authorities as defined in the specific state 
legislation creating each of the water districts. Though not specifically designed as 
groundwater management plans developed under this JegisJation, both PVWMA and 
MCWRA have developed basin management plans to address water supply issues and 
seawater intrusion. 
Nitrate Management Plan 
Only the MCWRA basin management plan contains a nitrate water quality protection 
component. In the Salinas Valley, the nitrate contamination problem and potential 
solutions have been extensively studied (MCWRA 1995b), and the Nitrate Technical 
Advisory Committee (NT AC) proposed a Nitrate Management Program (NMP) as part of 
the Salinas Valley Water Project (SVWP) (MCWRA 1998b). The framework represents 
an extensive amount of work and could be used to define the program for the North 
Monterey County CWRMP. The NMP is of critical importance to the overall SVWP and 
the CWRMP. As such, program implementation should effectively managed and openly 
visible to the community and the regulatory agencies. 
The purpose of the NMP is to provide a common program to respond to the nitrate 
problem. It provides the framework for agricultural, municipal, and industrial interests to 
develop solutions that provide benefits to the entire community. The NMP is intended to 
address three primary goals: 
1. Nitrate monitoring and measuring. 
~ Define the extent and fate of nitrate contamination in the Salinas Valley 
Groundwater Basin. 
2. Source management reduction. 
~ Improve irrigation and fertiliz.ation practices through grower outreach and 
education programs. 
~ Reduce the net nitrate/nitrogen load to the groundwater system through improved 
irrigation and fertilization practices. 
3. Domestic groundwater protection. 
~ Develop programs to protect domestic water supplies from nitrate contamination. 
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The NMP has been developed to include 13 program elements within four program 
functions: (1) program administration, (2) monitoring and measuring, (3) source 
management and reduction, and (4) domestic groundwater protection. For each of the 
program functions, the NMP recommends implementing specific program elements that 
are targeted towards achieving the stated goals. The Salinas Valley NMP would be 
undertaken in a phased approach. A lot has been learned from the nitrate management 
efforts conducted in the Salinas Valley and there has been success with outreach efforts 
over the last four years, although direct measurement of nitrate reductions is hard to 
quantify. 
Erosion and Sedimentation Control - Elkhorn and Moro Cojo Slough Management Plans 
The Monterey County Department of Planning and Building Inspection (P&BI) and the 
California Coastal Conservancy prepared the Elkhorn Slough Management Plan (ABA 
Consultants 1989) and the Moro Cojo Slough Management and Enhancement Plan 
(Habitat Restoration Group 1996). These plans inventoried resources, diagnosed 
problems, established goals and objectives, evaluated existing policies and regulations, 
identified funding requirements, evaluated alternatives, and resulted in implementation 
programs to protect slough resources. 
Many of the actions defined in the management plans are being effectively implemented 
and accomplished in the erosion control program described below. Many of the 
management elements have potential water supply benefits if properly designed and 
implemented. For example, restoration or protection of wetlands may provide increased 
recharge while at the same time filtering potential contaminants prior to the potentially 
toxic materials reaching groundwater or the slough. 
The primary source of erosion and sedimentation in North Monterey County are 
agricultural land uses. The Monterey County Resource Conservation District (RCD) and 
the U.S. Department of Agriculture' s (USDA), Natural Resources Conservation Service 
(NRCS), previously the Soil Conservation Service (SCS), developed the Watershed Plan 
and Environmental Assessment, Elkhorn Slough Watershed Project (USDA SCS 1994). 
This project has been implementing many of the recommendations contained in the 
Elkhorn Slough Management Plan. The problems being addressed include: 
);.:- Transport of herbicides and pesticides bound to soils and exposure of aquatic 
organisms; 
);.:- Deposition of eroded soils in stream channels, wetlands, or the slough and the 
associated impacts to critical habitat; 
);.:- Reduced flood capacity in small streams due to sediment deposition; 
);.:- Deposition of sediments on public roadways or adjacent property; 
);.:- Loss of productive soils from farmlands; and 
);.:- Agricultural activities on slopes in excess of20%. 
The USDA under the Small Watersheds Program (PL-566) funds the Elkhorn Sough 
Watershed Project. The 1994 USDA report acknowledged that erosion and 
sedimentation in North Monterey County is related to the economic and institutional 
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structure of the local growers (USDA SCS 1994). The Watershed Plan identified 
socioeconomic conditions and the need to address both technical and managerial issues. 
Four categories of erosion were considered: stream bank, roadbank, sheet and rill, and 
gully.3 It was estimated that the erosion rate was up to 180,000 tons per year, with an 
estimated 40,000 tons per year deposited on roads or in roadside ditches and an estimated 
80,000 tons per year reaching either Moro Cojo or Elkhorn Sloughs. On-farm damages 
of $1, 720,000 annually were estimated for strawberry fields alone and annual county road 
cleanup costs were calculated at $100,000 per year. Impacts and benefits to wetlands, 
endangered species, pesticide loading to t.he sloughs, financial viability of small farms, 
agricultural economies, public safety, outdoor recreation and other areas, were also 
determined. The USDA report identified and quantified benefits and costs of the 
program and the cost and impacts of taking no action. The recommended program had a 
positive benefit cost ratio (USDA SCS 1994). 
The goal of the watershed management plan was to reduce the sediment yield to both 
Moro Cojo and Elkhorn Sloughs by 50%. The plan included two aspects: (1) delivery of 
technical assistance and (2) definition of the physical practices needed to reduce erosion 
and sediment yield to tolerable levels. It focused primarily on technical methods, 
recognizing the unique socioeconomic character of farming in North County. The focus 
was on voluntary improvements by land operators rather than a centralized structural 
solution to water quality problems and erosion. The technical assistance focus of the 
project was anticipated to provide the concentrated assistance needed to overcome the 
identified damage; and the proposed program recognized the social, economic, and 
institutional factors which contributed to the problem. 
In 1995, a team consisting of the Monterey County RCD and the local office of the 
NRCS started the Elkhorn Slough Watershed Project. The goal of the program was to 
reduce sedimentation and chemical transport into Elkhorn Slough by 50% over an eight-
year period. To accomplish this, the project's goal is to implement Best Management 
Practices, as specified by NRCS-designed agricultural management plans, on 120 
targeted farms. These farms are located in all areas of the Elkhorn Slough watershed 
where erosion problems are most acute. Typical plans call for construction of proper 
drainage along access roads, and creation of vegetated buffer strips and sediment basins 
at the base of fields. So far, the NRCS/RCD team has helped 60 of the 120 farms 
implement best management practices, and the team is optimistic that they will reach out 
to the others before funding is exhausted. 
The factors that have made the program successful, the general framework for the 
planning process and the key program elements included activities in the following areas: 
3 Gully erosion is the process whereby water concentrates in narrow channels and, over short periods, 
removes the soil from this narrow area to considerable depths, ranging from I to 2 feet to as much as 75 
to 100 feet. 
Sheet and rill erosion is the removal by runoff water ofa fairly uniform, usually imperceptible, thin layer 
of soil often accompanied by formation of many small eroding channels. Rills are only a few inches 
deep and do not hinder farm machinery. Tillage erases them, but they tend to recur after heavy rain 
during the growing season, especially where cover is limited. (See hllp://www.nhq.nrcs.usda .gm-/l;md). 
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~ Baseline Identification. Developing management guides and alternatives; evaluating 
grower needs; collecting information sources; identifying organizations, agencies, 
groups and individuals; gathering information on physical and socioeconomic 
conditions; monitoring; determining economic feasibility; and establishing the 
measurements of effectiveness and success. 
~ Outreach and Marketing. Developing and implementing a marketing plan to target 
farmers, technical assistance delivery systems; case studies; and initiating outreach 
actions. 
~ Local Participation. Coordinating and supporting the Cameros Creek Association; 
speaking at grower groups; interagency coordination; and individual contacts. 
~ On-Farm Testing and Delivery. Conducting case studies and field trails and 
implementing specific projects to demonstrate management practices. 
~ Institutional Support. Identifying organizations and institutional obstacles; 
developing permit streamlining programs; reducing regulatory hurdles; and 
improving coordination and cooperation between stakeholders. 
~ Monitoring and Evaluation. Monitoring and evaluating the effectiveness and 
performance of the management practices, including both physical and 
socioeconomic benefits, cost effectiveness and acceptability by growers. 
A great deal of progress has been made regarding the issues identified in the 1994 report 
(NRCS 1998a, 1998b), and over 20 on the ground projects have been undertaken. These 
have reduced sediment loading to the sloughs and local streams. One of the objectives 
for the overall project was to remove the institutional disincentives to improving land 
management and thus create incentives to implement management practices that reduce 
erosion. The NRCS designed an innovative program to offer "one-stop regulatory 
shopping" to land managers willing to implement conservation practices (NRCS 1998a, 
1998b). Ten conservation practices were conditioned in advance by the participating 
federal, state and local agencies through multiple watershed-based permits issued to the 
NRCS and the Monterey County RCD. This reduced the regulatory burden to the 
growers for adopting the type of practices needed to improve water quality and reduce 
erosion. 
The NRCS has worked closely with the Carncros Creek Association, a group of involved 
citizens and community leaders, and has developed an extensive public involvement 
network. The project has demonstrated the value of working directly with individuals at 
the local level, and has resulted in a successful model for a voluntary, cooperative 
approach that results in tangible benefits to water quality. The primary challenges are 
stable funding and staffing as well as greater interagency coordination and cooperation in 
order to reduce redundant efforts. There is the potential for organizations to compete for 
the available funding provided by grants. 
The NRCS approach has been successful in meeting the stated goals and reducing 
contaminants. An overall watershed approach, specific staffing and technical expertise, 
strong outreach to growers to obtain voluntary participation, streamlining regulatory 
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compliance, and a dedicated public involvement program, have shown the possibilities of 
this type of management effort. 
Monterey Bay National Marine Sanctuary Water Quality Protection Program 
The CWRMP area is within the Monterey Bay National Marine Sanctuary (MBNMS). 
The quality of the MBNMS is directly linked to the quality of the rainwater runoff and 
irrigation water from mountains, valleys, rivers, streams, and wetlands on the adjacent 
coastline. A Water Quality Protection Plan (WQPP) is being developed for the entire 
MBNMS to enhance and protect the physical, chemical and biological conditions. The 
WQPP is being developed with the participation of the region's managers, scientists, 
businesses, landowners and the concerned public. Key problems identified in the 
MBNMS and its watersheds include sedimentation, toxic pollutants in sediments, fish 
and shellfish, high fecal coliform levels, fish population declines, low flows in rivers and 
streams, wetlands alteration, and habitat degradation. 
A primary focus of the program is to improve integration among the large number of 
existing water quality programs, address gaps and redundancies, and develop more 
effective cooperative means to protect MBNMS resources. The MBNMS planning team 
identified and evaluated information on over 100 existing water quality management 
programs and 20 monitoring efforts in the region, and has been working to establish a 
framework for continuous regional coordination and communication to ensure formal, 
long-term partnerships among participating organizations. 
The MBNMS has been working with the agricultural community to address pollutants 
from farms and ranches, prepare a plan for addressing agricultural impacts, and develop 
appropriate strategies to protect water quality while sustaining agriculture's pivotal role 
in the Central Coast economy. Approximately 40 potential strategies have been drafted 
based on the suggestions of growers, ranchers, agency staff, and other groups obtained 
during workshops and evaluated and ranked based on feasibility, environmental benefits, 
and economic impacts. Strategies fall into several categories: 
~ Encouragement of voluntary best management practices addressing erosion, runoff, 
fertilizers, pesticides, and microbial contamination; 
~ Strengthening and coordinating technical assistance and outreach to growers and 
ranchers, and development of"one-stop shopping" systems for technical information 
on conservation practices; 
~ Public education and public relations to develop better recognition of watershed 
issues and the conservation practices already used by the agricultural community; 
~ Coordination and streamlining of the existing multi-agency regulatory process for 
landowner practices which protect water quality; and 
~ Develop funding and economic incentives that can assist growers and ranchers in 
developing practices that protect water quality. 
There is general recognition through the development of this plan that no single set of 
management practices can be applied universally to all situations, and that there must be 
flexibility in adapting conservation measures to the needs of individual properties. The 
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intent is to develop and promote voluntary management practices to address specific 
sources of contamination. 
Although extensive technical infonnation exists on agricultural techniques and tools to 
improve water quality, the information is not always readily available to growers and 
ranchers. The general intent of the strategies is to make information more accessible 
through networks, cross training staff, collating user-friendly information, and enhancing 
broadcast methods. There is a need for improved education of the general public about 
agricultural conservation issues, and of public and agricultural groups about watershed 
issues as a whole. The strategies should enhance public, grower, and media knowledge 
about watershed issues and develop better recognition of the conservation practices that 
the agricultural community currently employs. Accurate, readily understandable 
infonnation shared among interest groups should serve as a basis for more productive 
partnerships to address issues. 
This set of strategies stems from numerous comments, from both agency staff and 
landowners, on the difficulty of the permitting process due to multiple agencies having 
independent jurisdiction over projects. A landowner may need multiple permits from 
each of several agencies at the local, state, and federal levels, with different requirements, 
different time lines, and sometimes contradictory mandates, even for projects that would 
have a beneficial impact on water quality and the environment. Moreover, the 
application of existing regulations may not allow for sufficient flexibility in developing 
conservation measures. The general intent of these strategies is to simplify and 
coordinate the permitting process for practices that protect water quality and more 
effectively apply existing regulations. 
Despite good intentions and a willingness to implement good management practices on 
their land, growers and ranchers are often faced with significant initial costs for 
construction followed by ongoing costs of maintenance. The intent is to develop ways to 
assist landowners and tenants in developing funding for agricultural conservation 
practices and promoting their long-term economic benefits. 
Tax policies are currently underused as an incentive for growers and ranchers to adopt 
conservation measures that protect water quality. One strategy of the MBNMS WQPP is 
to enhance growers' knowledge of existing policies that provide some tax relief when 
conservation measures are implemented and to develop new policies that can serve as an 
additional incentive for growers and ranchers to voluntarily adopt practices that improve 
water quality. 
Drinking Source Water Assessment Protection Program 
The California Department of Health Services (DOHS) is responsible for protecting 
drinking water and enforcing water quality standards. Amendments to the 1996 
reauthorization of the federal Safe Drinking Water Act (SDWA) required states to 
develop programs to assess sources of drinking water and establish protection programs. 
The DOHS is the lead agency for development and implementation of the California 
Drinking Water Source Assessment Protection (DWSAP) Program, which addresses both 
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groundwater (wellhead protection) and surface water sources of drinking water to be 
consistent with the USEP A requirements. The DOHS encourages a local sponsoring 
agencies (LSA) to implement the program in lieu of waiting for DOHS to perform the 
assessments. Technical support can be provided by the state. No funding is provided, 
but some grants may be available and DOHS will supplement the funding for the 
program. Local responsibility for small water systems rests with the Monterey County 
Division of Environmental Health (MCDEH), which is the LSA. At the local level, the 
MCWRA conducted a pilot demonstration project in King City that evaluated a wellhead-
protection approach for nitrate issues faced in rural communities (MCWRA 1995a). 
The goals for the DSW AP program are to: 
) Protect and benefit public water systems in the state, 
;;;.. Improve drinking water quality and support effective management of water resources, 
) Inform communities and drinking water systems of contaminants and possible 
contaminating activities that may affect drinking water quality or the ability to permit 
new drinking water sources, 
;;;.. Encourage a proactive approach to protecting drinking water sources and enable 
protection activities by communities, 
) Refine and target the monitoring requirements for drinking water sources, 
) Focus cleanup and pollution prevention efforts on serious threats to surface and 
groundwater sources of drinking water, 
) Meet federal requirements for establishing wellhead protection and drinking water 
source assessment pro grams, and 
,. Assist in meeting other regulatory requirements. 
The DWSAP program includes procedures for conducting drinking water source 
assessments, including: 
~ Locating the drinking water source, 
);- Delineating source area and protection zones for both surface water and groundwater 
sources, 
) Identifying possible contaminating activities (PCAs) that are potential origins of 
contamination within each drinking water source area and its protection zones, 
~ Determining the PCAs to which the drinking water source is most vulnerable, and 
~ Assessing new drinking water sources from public water systems. 
The program follows a multi-step process. Mapping and locating the drinking water 
systems is the first step, followed by identification of the zones needed to protect the 
sources. All of the PCAs are then identified to evaluate the degree of risk to the water 
systems. Monitoring programs to detect contaminants and contingency plans to respond 
to contamination events are then established based on the degree of risk. 
Other Contaminant Source Control 
The MCDEH is the local agency assigned primary responsibility for hazardous waste and 
hazardous materials programs. Their responsibilities include developing and enforcing 
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local regulations for sewage disposal throughout septic systems; underground storage 
tanks; well construction and destruction ordinances; solid waste disposal; and enforcing 
drinking water standards for small water systems. Memoranda of Understanding with the 
RWQCB and the California Division of Toxic Substances empower the MCDEH to 
enforce hazardous materials and liquid and solid waste regulations. MCDEH has 
prepared both an Integrated Waste Management Plan and a Hazardous Waste 
Management Plan. 
The United States Environmental Protection Agency and the California Environmental 
Protection Agency has responsibility for registering pesticides. The Monterey County 
Agricultural Commissioner (MCAC) is the local Agency responsible for enforcing state 
laws and regulations governing pesticide use at the county level If pesticide 
contamination is detected in the groundwater or drinking water supply, the MCDEH and 
other state agencies become involved. The MCAC office monitors and inspects pesticide 
handling and use, provides education to growers, investigates suspected pesticide misuse, 
and takes enforcement actions against violators. Under the Groundwater Protection Act, 
the MCAC can restrict the use of certain pesticides within state designated Pesticide 
Management Zones (PMZs). A PMZ is an area of approximately one square mile that is 
particularly sensitive to groundwater pollution. Regular sampling of wells for pesticides 
has not yet indicated a need to designate any PMZ within Monterey County. The MCAC 
review of permits considers the potential for pollution of groundwater and surface water 
due to pesticide use. For certain chemicals, buffer zones may be required around sites 
that are located near water bodies. 
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APPENDIX C: LOGISTICS 
The water resource problems of North Monterey County include water resource management, 
land use planning, and water quality. The following discussion of relevant agencies and 
planning documents is organized according to these issues. 
Water Resource Management 
Water Agencies 
Although the study area is entirely within Monterey County, groundwater management 
authority is divided between the Pajaro Valley Water Management Authority (PVWMA) 
and the Monterey County Water Resources Agency (MCWRA), which manage the water 
resources of the Pajaro and Salinas Valleys, respectively. The two agencies have a 
Memorandum of Understanding (MOU) and are working together to resolve the water 
resource problems of North Monterey County. 
As discussed in Chapter 1, North Monterey County is not a separate and distinct 
groundwater basin and is connected to both the Pajaro and Salinas groundwater basins. 
Consequently, groundwater management plans have to be implemented by both agencies. 
Both the PVWMA and the MCWRA have groundwater management authority as defined 
in the specific state legislation creating each of the water districts. Both the PVWMA 
and MCWRA have developed Basin Management Plans for the Pajaro and Salinas 
groundwater basins, which address water supply and water quality issues. 
PVWMA 
PVWMA was established in 1984 by the voters and residents of the greater Pajaro Valley 
to locally manage and control water resources in the Pajaro Basin in order to preserve and 
protect these resources for future generations. The PVWMA boundaries encompass 
approximately 76,800 acres within Monterey County, Santa Cruz County, and portions of 
San Benito County. 
MCWRA 
The Monterey County Flood Control and Water Conservation District (MCFCWCD) was 
formed in by formed by the California State Legislature in Chapter 699 of the Statutes of 
194 7. That act was repealed in 1990 and a new Act was passed creating the Monterey 
County Water Resources Agency (MCWRA). The Act was amended in 1990 and 1991 
and is spelled out in Chapter 52 of the West's Water Code Appendix. MCWRA was 
established in to manage, protect, and enhance the quantity and 'quality of water and 
provide specified flood control services. The MCWRA is a legislatively defined special 
agency with standing authority related to water management throughout the County and 
within the incorporated cities. 
Small Potable Water Systems 
All water supply in North Monterey County is derived from groundwater. Water for agricultural 
irrigation is derived from on-farm wells. Residential and municipal supplies are provided either 
through individual domestic wells or through small water systems consisting of two or more 
connections. It is unknown exactly how many wells exist in North Monterey County since the 
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data have not been collected but there could be as many as three or four thousand wells (Fugro 
West, Inc. 1995). 
Most of the residential development in the study area is served by water distribution systems of 
various sizes. In Monterey County, water systems are categorized by the number of connections. 
Systems with less than 200 connections are within the jurisdiction of the Monterey County 
Division of Environmental Health (MCDEH). Approximately 400 small water systems exist in 
the study area and serve between 3,000 and 4,000 parcels. This represents approximately 40% of 
the total number of parcels in the study area. The remaining parcels not served by a water 
system are served by private wells or are undeveloped (Fugro West, Inc. l 995). 
Water Conservation 
The key organizations for promoting water conservation and enforcing the legal 
requirements include the California Department of Water Resources (DWR), the U.S. 
Bureau of Reclamation (USBR), the PVWMA, and the MCWRA. The California State 
Water Resources Control Board (SWRCB) is also responsible for ensuring water is used 
efficiently and is not wasted. The SWRCB encourages the PVWMA and MCWRA to 
develop and implement additional water conservation programs as part of the Salinas 
Valley and Pajaro Valley basin planning efforts to reduce overdraft, seawater intrusion, 
and nitrate contamination. 
The Boards of Directors for both the PVWMA and MCWRA have powers and authorities 
defined in their legislation that allow development of water conservation and demand 
management programs and regulation to resolve overdraft and reduce water demand. 
Both agencies have been active to some degree in promoting voluntary adoption of urban 
and agricultural management practices to reduce water demand. 
Land Use Planning and Zoning 
The Monterey County Board of Supervisors is the governing body for land use decisions, 
ordinance or regulation adoption, and program and agency funding through the general 
fund. Because the Monterey County Board of Supervisors is also the governing board for 
the Monterey County Water Resources Agency (MCWRA), the Board of Supervisors can 
facilitate the integration of both land and water management authorities in order to 
protect groundwater resources. This is somewhat unique to Monterey County. The 
Monterey County Planning and Building Inspection Department (P&BI) is the local 
agency with responsibility for land use planning, zoning, and development review. The 
Monterey County Division of Environmental Health (MCDEH) and the MCWRA 
support P&BI in these efforts. 
The Monterey County General Plan guides resource management in the County. Specific 
to water, it contains goals for maintaining and developing water supplies and protecting 
water quality for all beneficial uses, including recreation, agriculture, domestic, 
industrial, and ecological. The General Plan was adopted in 1982 and is currently being 
revised. The updated General Plan is expected to be completed and ready for approval by 
the Monterey County Board of Supervisors and the Coastal Commission by late fall of 
2002. When the Monterey County Board of Supervisors adopts the updated General 
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Plan, the CWRMP must be reviewed to determine any necessary changes to build out 
numbers to comply with instituted zoning changes. 
The North County Local Coastal Program (LCP)/Land Use Plan (LUP) and the North 
County Area Plan further direct land use planning in North Monterey County. About half 
of the North County study area is within the coastal zone and is therefore covered by the 
North County LCP/LUP, adopted in June 1982. 
North County Local Coastal Program (LCP)!Land Use Plan (LUP) - The prime 
objective of the LCP/LUP is to protect coastal resources while maintaining coastal access 
and recreational opportunities. A secondary objective is to maintain the rural character of 
North County while clustering medium and high-density residential development only in 
those areas where water, sewer, and transportation services are available. The limited 
capacities of roads, highways, schools, and wastewater treatment systems, and the fact 
that almost all uses rely on a very limited, overdrawn source of groundwater, affect 
potential growth within the coastal zone. 
The LCP/LUP designates land use districts within the coastal zone part of the study area. 
Generally, in all districts a coastal development pennit is required for the following: 
development on slopes exceeding 25%, on ridge lines, within 100 feet of mapped or field 
identified environmentally sensitive habitats, agricultural expansion into areas where 
50% or more of the parcel has a slope of 10% or greater, conditional certificates of 
compliance, and lot line adjustments. 
Land use conflicts among competing uses for coastal lands are prioritized as: 
I) Preservation and protection of natural resources is given the highest priority; 
2) The maximum amount of prime agricultural land is to be kept in production; 
3) For lands not suitable for agricultural uses, coastal-dependent development has the 
highest priority;1 
4) Public recreational uses have priority on coastal sites which are not habitat areas and 
not needed for coastal-dependent uses; and 
5) Sites not reserved for habitat preservation, agriculture, coastal-dependent uses, or 
public recreation, are available for other types of development. 
The key poHcy of the LCP/LUP related to water resource planning states that the water 
quality of the North County aquifers shall be protected, and new.development shall be 
controlled to a level that can be served by identifiable, available, long-term water 
supplies. The estuaries and wetlands of North County shall be protected from excessive 
sedimentation resulting from land use and development practices in the watershed areas. 
North County Area Plan - The provisions of North County Area Plan are based on two 
general premises: (I) to ensure that the quality of life for North County residents is 
preserved and (2) to ensure that present and future generations may continue to benefit 
from North County's natural resources. The primary assumptions are that (1) the North 
1 Coastal-dependent development is defined as development that requires a site on or adjacent to the sea for 
its operation (North County LCP/LUP). 
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County Area Plan does not supercede the LCP/LUP and (2) current water shortages 
and/or water quality problems will preclude significant development increases in many 
areas until those problems are solved. 
The land use visions embodied by the land use plans are generally reflected in the zoning 
code. Zoning regulates land use in three ways, each of which can affect demand. It can: 
1) Control the types of uses that are allowed in an area (certain uses require more water 
than others); 
2) Control density or the number of dwelling units per acre (fewer units will require less 
water); and 
3) Require performance standards and thereby place substantial requirements on land 
development (such as landscape restrictions, water storage requirements, and 
limitations on water intensive activities). 
Other relevant County ordinances include those that address erosion and drainage, 
wellhead protection and well standards, domestic septic systems, and sewage. 
Interim Ordinances - The County Board of Supervisors has the power to enact urgent 
interim regulations to prohibit certain uses and development while formulating other 
changes to regulations. The interim ordinance is used like a moratorium to prevent 
development while zoning changes are being formulated or municipal services are being 
revised. 
B-8 Regulation - The County has created a regulatory mechanism to cap development in 
areas of critical water shortage. Known as a B-8 Regulation, this zoning prevents the 
creation of any new parcels of land for the purpose of development, and limits 
development to the first single-family dwelling for each existing lot ofrecord. 
Subdivision Control - The Subdivision Map Act allows jurisdictions to require a number 
of exactions in exchange for permission to create subdivisions. The Subdivision Map Act 
gives cities and counties statutory authority to impose fees or dedications of land for 
specific uses as conditions of subdivision map approval. Case law requires a clear 
connection between the need for an exaction and the exaction imposed. Groundwater 
protection and water supply issues are considered extremely strong rationale for 
exactions on development (Subdivision Map Act Section 66484.5). 
Water Quality 
Agencies involved in water quality management include SWRCB, RWQCB, USEPA, 
DOHS, MCDEH, MCAC, MCWRA, and PVWMA. 
The SWRCB and the Central Coast Regional Water Quality Control Board (RWQCB) 
are the primary state agencies responsible for protecting water quality. They designate 
the beneficial uses of groundwater and surface water, establish water quality standards, 
and assess the degree of impairment to the uses of the surface and groundwater. The 
Central Coast Basin Water Quality Control Plan identifies management measures and 
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priorities for addressing water quality issues (RWQCB 1994). The SWRCB and 
RWQCB prepare the California Water Quality Assessment (WQA) to evaluate the level 
of impairment to the defined beneficial uses (SWRCB 1997).2 
The safety of drinking water supplies is monitored and regulated by the USEPA and the 
California Department of Health Services (DOHS). Both agencies require that all water 
systems meet Title 22 water quality requirements. The DOHS is responsible for ensuring 
safe drinking water is provided by large municipal water systems (200 or more service 
connections). The MCDEH is responsible for enforcing the nitrate standard for small 
water systems (between 2 and 199 connections). Nitrate monitoring and reporting is 
required for all large and small water systems. 
The MCDEH is responsible for developing, adopting, and enforcing septic system 
standards. In 2000, the County Septic Ordinance was revised to require a minimum of 
2.5 acres in lot size to accommodate both an on-site will and septic system. Further, 
Monterey County standards require a minimum lot size of one acre (RWQCB requires 
0.5 acres) to accommodate an on-site septic system. The proliferation of septic systems 
on clustered older parcels less than 0.25 acres continues to be a significant factor 
regarding water quality in North County. Current septic system standards cannot be 
applied to these parcels. Connection to a community wastewater treatment plant or 
installation of an effective treatment unit on each individual septic system should be 
required (Wong 2001a). 
MCDEH also enforces the Grading and Erosion Ordinances since transfer of regulatory 
authority in the summer of2000. The Monterey County Board of Supervisor revised the 
ordinances and the MCDEH continues to enforce them. MCDEH works with County 
Counsel and the District Attorney's office when legal enforcement is required (Wong 
2001 b). 
NRCS "One-Stop Shopping " 
The USDA Natural Resources Conservation Service (NRCS), previously the Soil 
Conservation Service (SCS), designed an innovative program to offer "one-stop-
shopping" for regulatory permit applications to land managers willing to implement 
conservation practices (NRCS 1998a; NRCS 199b ). One of the objectives for the overall 
project was to remove the institutional disincentives to improve land management and 
thus create incentives to implement management practices that reduce erosion. Ten 
conservation practices have been conditioned in advance by the participating federal, 
state, and local agencies through multiple watershed-based permits issued to the NRCS 
cµid the Monterey County Resource Conservation District (RCD). This reduced the 
regulatory burden to the growers for adopting the type of practices needed to improve 
water quality and reduce erosion. 
2 In North Monterey County the recognized beneficial uses for groundwater, surface streams, Elkhorn and 
Moro Cojo Sloughs, and Moss Landing Harbor include: agriculture, drinking water and other municipal 
uses, water contact and non-contact recreation, marine habitat, shellfish harvesting, commercial and sport 
fishing (non-freshwater), wildlife habitat, and preservation of rare and endangered species. 
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Drinking Source Water Assessment Protection Program 
The DOHS implemented the Drinking Source Water Assessment Protection (DSWAP) 
program. Amendments to the 1996 reauthorization of the federal Safe Drinking Water 
Act (SDWA) required states to develop a program to assess sources of drinking water and 
establish protection programs. The DWSAP addresses both groundwater (wellhead 
protection) and surface water and is consistent with U.S. Environmental Protection 
Agency (USEP A) requirements. The DOHS encourages local sponsoring agencies 
(LSAs) to implement the program and technical support is to be provided by the state. 
No funding is provided, but some grants may be available. Local responsibility for small 
water systems rests with the MCDEH, which is the LSA. 
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APPENDIX D: CAPITAL COST ASSUMPTIONS 
The capital costs as well as annual operating costs associated with each of the alternatives 
are estimated. In the following analysis, cost estimates were incorporated from Monterey 
County Water Resources Agency (MCWRA) staff, previous studies conducted on the 
Salinas River watershed, and estimates of capital costs based on industry standards. 
In estimating capital costs for the alternatives, both direct and indirect costs were 
examined. Direct costs include the costs of construction for such things as the pipelines 
and pumps. Indirect costs, meanwhile, include the cost of land acquisition, the cost of 
contingency, as well as architectural and engineering work, site preparation, and legal 
and other fees. The analysis assumed indirect costs to be 30 percent of direct costs, based 
on industry standards. A contingency was also factored in based on 20 percent of direct 
costs (also based on industry standards). The cost ofland acquisition was assumed to be 
zero. 
As part of all four alternatives, estimates for the 15% demand management program were 
derived from MCWRA staff 
The assumptions for the demand management program consist of the following: 
Water Use Efficiency Program 
A. Conducting public outreach and education. Assumes one part-time employee at 
$75,000 and outreach conducted by MCWRA. 
B. Maintaining an inventory of land uses and water systems. Assumes one part-time 
staff person, creation of a database, and Geographic Information System (GIS) 
mapping at $100,000. Inventory would be conducted by MCWRA and Monterey 
County Department of Planning and Building Inspection (P&BI). 
C. Monitoring water use efficiency. Includes metering. Assumes one full-time 
equivalent (FTE), an update of the system at $100,000, and monitoring by MCWRA. 
D. Enforcing water management practices. Includes enforcement of the ordinance that 
restricts agriculture on slopes greater than 25 percent. Enforcement would not likely 
occur until the General Plan was updated, and would apply to future agriculture, not 
existing agriculture. Assumes one FTE and part-time outreach staff at $150,000. 
Enforcement would be the responsibility of the Monterey County Division of 
Environmental Health (MCDEH). 
Land Use Program 
A. Restricting future agriculture on residentially zoned parcels. A new ordinance would 
be written following the update of the General Plan. It was assumed that enforcement 
of the ordinance would be self-financing. 
The following cost assumptions were made for each alternative: 
Alternative 1 
A. Restricting all future development. Assumes that Monterey County would not retire 
land since the cost of acquisition would be too high and the main economic driver in 
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the area, agriculture, would be hurt. At $30,000 an acre, it would cost the County 
$18,600,000 to retire 620 acres of existing agriculture. Moreover, it would cost the 
County an additional $43,350,000 to retire 945 acres of future agriculture and 500 
acres of future residential (assuming 2 acre-feet per acre of water). 
Alternative 2 
Agricultural Water Project (Possible SVWP Expansion) 
A. Pipeline construction: Assumes a pipe with an 18-inch diameter and length of22,763 
linear feet at a cost of $180 per linear foot. The estimate of the pipe's length was 
derived from GIS mapping, while the estimate of the cost per foot of pipe was 
obtained from the MCWRA engineering staff. 
B. Pumps and pipeline appurtenances. Costs were assumed at I 0 percent of pipeline 
direct costs. 
C. Annual operating and maintenance cost of pipeline. Estimate came from MCWRA. 
D. Annual operating and maintenance cost of pump and other. Estimate came from 
MCWRA. 
Alternative 3 
Urban Water Project (Salinas Valley Wells) 
A. Small potable water system consolidation pipeline construction. Assumes a pipe with 
an 18-inch diameter and length of 48,349 linear feet at a cost of $180 per linear foo t. 
The estimate of the pipe' s length was derived from the Prunedale Central Water 
Study (March 1986), while the estimate of the cost per foot of pipe was obtained from 
the MCWRA engineering staff. 
B. Pump and pipeline appurtenances. Costs were assumed at l 0 percent of small potable 
water system consolidation project direct costs. 
C. Water supply wells. Assumes the construction of3 water wells at a cost of$100,000 
per well. 
D. Annual operating and maintenance cost of small potable water system consolidation 
pipeline. Estimate of $394,000 was derived from the Prunedale Central Water Study 
(March 1986). The estimate was adjusted for inflation using the Association of Bay 
Area Government's (ABAG's) Consumer Price Index (CPI) data. 
E. Annual operating and maintenance cost of pump and pipeline appurtenances. 
Estimate came from MCWRA. 
F. Annual operating cost of well maintenance. Estimate came from MCWRA and 
would cover incidental costs. 
Alternative 4 
Urban Water Project (Moss Landing Desalination Plant) 
A. Pipeline construction. Assumes a pipe with an 18-inch diameter and length of 33,613 
linear feet at a cost of $ 180 per linear foot. The estimate of the pipe's length was 
derived from GIS mapping, while the estimate of the cost per foot of pipe was 
obtained from the MCWRA engineering staff. 
B. Small potable water system consolidation pipeline construction. Assumes a pipe with 
an 18-inch diameter and length of 48,349 linear feet at a cost of $180 per linear foot. 
The estimate of the pipe's length was derived fromPrunedale Central Water Study 
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(March 1986), while the estimate of the cost per foot of pipe was obtained from the 
MCWRA engineering staff. 
C. Pump and pipeline appurtenances. Costs were assumed at 10 percent of pipeline and 
small potable water system consolidation direct costs. 
D. 3-mgd desalination plant construction. The estimate of $22,958,000 was taken from 
the Monterey Peninsula Sea Water Desalination Evaluation (March 1997) for the 3-
mgd plant in Sand City producing 2,000 afy. The estimate was adjusted for inflation 
using ABAG CPI data. 
E. Annual operating and maintenance cost of pipeline. Estimate came from MCWRA. 
F. Annual operating and maintenance cost of small potable water system consolidation 
pipeline. Estimate of $394,000 was derived from the Prunedale Central Water Study 
(March 1986). The estimate was adjusted for inflation using ABAG CPI data. 
G. Annual operating and maintenance cost of pump and pipeline appurtenances. 
Estin1ate came from MCWRA. 
H. Annual operating and maintenance cost of 3-mgd desalination plant. The estimate of 
$2,224,000 was taken from the Monterey Peninsula Sea Water Desalination 
Evaluation (March 1997) for the 3-mgd plant in Sand City producing 2,000 afy. The 
estimate was adjusted for inflation using ABAG CPI data. 
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Table D-1: Summar~· of Salinas Wa1crshed Al1ernati\'ts 
Preliminary Eslimalcs of Capilal and Opera1ing Cos1s 
Program Elemen1s 
Allerna1i,·e I: Demand Managemenl Only (10 J\la1ch Sus1aincd \'ield) 
I. Capiial Costs 
Total 
II. Annual Opcra1ing Cos1s 
A. Eliminalc exis1ing and fu1urc overdraft 
B. Water Use Efficiency Program 
C. Land Use Proi:ram 
Total 
Allerna1iH 2. Agricullural Water Projec1 (Possible SVWP Ex11ansion) 
I. Capi1al Com 
A.Pipeline con~uuction 
I. Direct COSIS 
1. lndirec1 co51S 
B. Pump and pipeline appunences 
I. Direct costs 
1. lndirec1 costs 
II. Annual Opcnuing Cosls 
Tola I 
A. facilities Opcratinjl and J\lainienance 
B. Water Use Efficiency Program 
C. Land Use Program 
Too l 
Al1ernath·c 3: l lrban Waler Project (Salinu \'alley Wells) 
I. Capilal Com 
A. Small waler sys1cm consolida1ion pipeline cons1ruc1ion 
I. Dirccl COSIS 
1. lndirecl cos1s 
B. Pumps and pipeline appunences 
I. Dire:t COSIS 
2. Indirect com 
C. Waler supply wells 
I. Direcl COSIS 
2. lndirccl com 
II. Annual Opcra1ing Cos1s 
To1al 
A. facili lies Operating and J\lainlenance 
B. Water Use Efficiency Program 
C. Land Use Program 
Total 
. , Aherna1in 4: llrban Waler Projec1 (Moss Landing Dcsalina1ion l'lan1) 
I. Capi1al Com 
A. Pipeline conmuction 
I. Direc1 costs 
2. Indirect costs 
B. Small wa1cr sys1cm consolidation pipeline cons1ruction 
I. 0irtt1 COSIS 
2. Indirect costs · 
C. Pumps and pipeline appunenccs 
I. Direct costs 
2. Jndircc1 costs 
D. 3-mgd dcsalina1i9n plant cons1ruc1ion 
I. Direcl cosls 
2. lndirccl COSIS 
Total 
II. Annual Opcra1ing Costs 
A. Facilities Opcraling and Maintenance 
B. Water Use Efficiency Program 
C. Land Use Program 
Tola I 
-epared by EOAW, Inc. (October 17, 2001) 
Assumplions 
Assumes 620 acres arc rel ired a1 a cosl ofS30,000 an acre. 
Assumes 22,763 feel of 18" pipe at a cos1 ofSl80 per fool. 
Assumes 48,349 feel of 18" pipe at a cost of SI 80 per foot. 
Assumes 33,613 feet of 18" pipe at a cos1 of S 180 per foot. 
Assumes 48,349 feet of 18" pipe al a cost of S 180 per foot 
Planl proposed al or adjaccnl lo Moss Landing power plant. 
so 
s J 8,600,000 
$425,000 
so 
S4,097,000 
$2,048,000 
$410,000 
S205,000 
S350,000 
$425,000 
so 
SS,703,000 
$4,352,000 
$870,000 
$435,000 
$300,000 
$1 50.000 
$519,000 
$425,000 
so 
S6,050,000 
S3,025.000 
SS.703,000 
$4.)52,000 
Sl,475,000 
S738,000 
$22,958,000 
SI 1,479,000 
S2,918,000 
$425,000 
so 
so 
Sl9,025.000 
S6,760.000 
S77.5,000 
Sl4,810.000 
$944,000 
SSS,780,000 
SJ,343,000 
T .. bl< D-2: SMlinas Wattrshcd Alttrnati\•c l 
Preliminary Estimates of Capital and Optrating Costs 
I. Cnpitnl Costs 
I. Direct costs 
2. Indirect costs 
Total 
II. Annunl Operating Costs 
A. Elimated existing and future overdraft. 
:'l B. Water Use Etliciency Program 
I. Conduct public outreach and education 
2. Inventory land uses and water systems 
3. Monitor water use efficiency 
4. Enforce v.'llter management practices 
Subtotal 
r"l C. Land Use Program 
' ~ I. Restrict future agriculture on residentially zoned parcels 
S11bt11ta/ 
"1 Total 
Prepared by EDAW, Inc. (February 20, 2001) 
.:. : 
fl 
! 
l 
.. 
\f 
Assumptions 
Assumes 620 acres are retired at a cost of S30.000 an acre. 
Assumes I pan-time employee. 
Assumes I pan-time staff person and GIS mapping. 
Assumes I FTE and update of system. 
Assumes I FTE and part-time outreach staff. 
Assumes enforcement will be self-financing. 
Annualiztd Count\' Cost 
so 
s 1 s .600.000 I 
S75.000 
$1 00,000 
SJ00,000 
$150.000 
i425,000 
so 
so 
Sl9,02S,OOO 
r ·; 
Table D-3: Salinas Watershtd Alttrnative 2 
Preliminary Estimatu ofCHpilMI and Operating Costs 
Proj!ram Elemenls 
/. Capitnl Costs 
Agricultural Waler Project (Possible SVWP Expansion) 
A Pipeline construction 
1 . Direct costs 
2. Indirect costs 
A. Indirect costs 
B. Contingency 
C. Land 
Totnl dirtct nnd intlirect costs 
' ~ B. Pumps and pipeline appurtences 
I. Direct costs 
2. Indirect costs 
A. Indirect costs 
B. Contingency 
C. Land 
Total 1/irect nnd indirl!ct costs 
Total 
II. A11nunl Opernting Costs 
C. Facilities Operating and Maintenance 
I. Pipeline 
2. Pumps and pipeline appunences 
Subtotnl 
B. Water Use Efficiency Program 
I. Operate mobile lab/outreach 
2. I nven1ory land uses and wa1er systems 
3. Monitor water use eOiciency 
4. Enforce water management practices 
Subtotnl 
C. Land Use Program 
I. Res1rict future agriculture on residentially zoned parcels 
Subtotal 
Toi al 
Assumptions 
Assumes 22,763 feet of 18" pipe at a cost ofSl80 per foot. 
Assumed at 30% of direct costs.1 
Assumed at 20% of direct costs: 10% design, 10% construction. 
Assumed at zero. 
Assumed at 10% of pipeline direct costs. 
Assumed al 30% of direct costs.1 
Assumed al 20% of direct costs: 10% design, 10% construction. 
Assumed at zero. 
Based on MCWRA es1ima1es. 
Based on MCWRA es1ima1es. 
Assumes I pan-time employee. 
Assumes I pan-I ime staff person and purchase of imagery. 
Assumes I FTE and upda1e of system. 
Assumes I FTE and pan-time ou1reach s1aff. 
Assumes enforcement will be self-financing. 
~ 1 Includes architectural and engineering work. silt preparation. legal and other fees. 
'reparcd by EDAW, Inc. (February 20, 2001) 
Annualiud Counl\' Cost 
$4 ,097,000 
$1 .229,000 
$819,000 
so 
S6.1'5,000 
$410.000 
$123.000 
S82,000 
so 
S615,000 
56.760.000 
$250.000 
$100.000 
S350.000 
$75.000 
SI00,000 
SI00,000 
Sl50.000 
sns,ooo 
so 
so 
S77S,OOO 
Tahir 0-4: Salinu Wattrshcd Alltrnati\·e 3 
Preliminary Eslimatcs ofC1pi1al ind Optrating Costs 
n Pro1?nm Elements 
/. Cnpirnl Costs 
Urban Waler Projecl (Salinas Valley Wells) 
A. Small water system consolidation pipeline construction 
1. uirect costs 
2. Indirect costs 
A. Indirect costs 
.F-9 B. Contingency 
\ C. Land 
Total diuct nm/ indirl!ct costs 
n B. Pumps and pipeline appurtences 
I . Direct costs 
2. Indirect costs 
A . Indirect costs 
B . Contingency 
C. Land 
Totnl tlirl!ct nm/ imlirl!Ct costs 
r) C. Water supply wells 
I. Direct costs 
..-~ 
. ' 
2. Indirect costs 
A. Indirect costs 
B. Contingency 
C. Land 
Totnl dirut tint/ i111/irect costs 
~~ Total 
II. A11n11nl Opernring Costs 
A. Facilities Operating and Maintenance 
I. Small water system consolidation pipeline 
2. Pumps and pipe line appurtences 
3. Water maintenance 
S11b101nl 
B. Water Use Efficiency Program 
I. Operate mobile lab/outreach 
2. Inventory land uses and water systems 
3. Monitor water use efficiency 
4. Enforce water management practices 
S11b101n/ 
~ C. Land Use Program 
I. Restrict future agriculture on residentially zoned parcels 
2. Restrict future agriculture on slopes greater than 25% 
Subrotnl 
P Total 
Assumrtions 
Assumes 48,349 feet of J 8" pipe at a cost of$ l 80 per foot. 
Assumed at 30% of direct costs.1 
Assumed at 20% of direct costs: 10% design,10% constructior. 
Assumed at zero. 
Assumed at 10% of pipeline direct costs. 
Assumed at 30% of direct costs.1 
Assumed at 20% of direct costs: I 0% design, I 0% constructior. 
Assumed at zero. 
Assumes cost of 3 water wells at S l 00,000 each. 
Assumed at 30% of direct costs.1 
Assumed at 20% of direct costs: I 00/o design, l 0% construc1ior. 
Assumed at zero. 
Estimate from P11111dale Cemral Water S1udy (March 1986).: 
Based on MCWRA estimates. 
Estimate from MCWRA; covers incidental costs. 
Assumes I part-time employee. 
Assumes I pan-time staff person and purchase of imagery. 
Assumes l FTE and update of system. 
Assumes I FTE and part-time outreach staff. 
Assumes enforcement will be self-financing. 
1 Includes architectural and engineering work, site preparation, legal and other fees. 
f.1 2 Estimate has been adjusted for inflation using ABAG CPI data. 
I 
! 
:-:.-:.) 
{ ..... 
Prepared by EDAW, Inc. (February 20, 2001) 
Annualized Count\• Cost 
SS,703,000 
S2.611 ,000 
Sl .741 ,000 
so 
SIJ,055,000 
S870.000 
S261 ,000 
s 174,000 
so 
Sl.305,000 
S300,000 
$90.000 
$60,000 
so 
5450,000 
$ 14,810,000 
$394.000 
$100,000 
S25.000 
S5/9,000 
S75,000 
Sl00,000 
SI00,000 
SlS0,000 
5425,000 
so 
so 
S944,000 
Table D-S: Salinas Watershed Allernath·c 4 
rrcliminary Estimates of Capital and 011erating Costs 
r~ Program Elemcnls 
·l>l 
\ 
·~ 
• 
J. Cnpitnl Costs 
Urban Water Project (Moss Landing Desalination Plant) 
A. Pipeline construction 
I. Di reel costs 
2. Indirect costs 
A. Indirect costs 
B. Contingency 
C. Land 
Tow/ direct and indirect costs 
B. Small water system consolidation pipeline construction 
I . Direct costs 
2. Indirect costs 
A. Indirect costs 
B. Contingency 
C. Land 
Tow/ direct 11nd indirect costs 
C. Pump ands pipeline appunences 
I. Direct costs 
2. Indirect costs 
A. Indirect costs 
B. Contingency 
C. Land 
Tot11/ direct 1md indirect costs 
~ D. 3-mgd desalination plant construction 
I. Direct costs 
2. Indirect costs 
A. Indirect costs 
B. Contingency 
C. Land 
Tot11I direct and indirect costs 
Total 
11. Annual Operating Costs 
A. Facilities Operating and Maintenance 
iii I. Pipeline 
2. Small water system consolidation pipeline 
3. Pump and pipeline appunenccs 
4. 3-mgd desalination plant 
Subtotal 
B. Water Use Efficiency Program 
I. Operate mobile lab/outreach 
2. Inventory land uses and water systems 
3. Monitor water use efficiency 
4. Enforce water management practices 
Subtotal 
C. Land Use Program 
I. Restrict future agriculture on residentially zoned parcels 
Subtotal 
Total 
Assum pl ions 
Assumes 33,613 feet of 18" pipe at a cost of SI 80 per foot. 
Assumed at 30% of direct costs.1 
Assumed at 20% of d irect costs: 10% design, I 0% construction. 
Assumed at zero. 
Assumes 48,349 feet of 18" pipe at a cost of $180 per foot. 
Assumed at 30% of direct costs.1 
Assumed at 20% of direct costs: 10% design. l 0% construction. 
Assumed at zero. 
Assumed at J 0% of pipeline direct costs . 
Assumed at 30% of direct costs.1 
Assumed at 20% of direct costs: I 0% design, I 0% conmuction. 
Assumed at zero. 
Estimate from the Momerey Peninsula Seo Water Desoli11ation Evaluotion 
(March 1997).2 
Assumed at 30% of direct costs.1 
Assumed at 20% of direct costs: 10% design,10% construction. 
Assumed at zero. 
Based on MCWRA estimates. 
Estimate from Pnmdale Central Water Study (March 1986).~ 
Based on MCWRA estimates. 
Estimate from Momerey Peni11sula Sea Water Desalination Eva/1101io11 
(March 1997).1 
Assumes I pan-time employee. 
Assumes I pact-time staff person and purchase of imagery. 
Assumes I FTE and update of system. 
Assumes I FTE and pan-time outreach stall 
Includes architectural and engineering work, site p~paration. legal and other fees. 
! Estimale is based on 3-mgd desalina1ion plant in Sand City producing 2000 AFY. Estimate has been adjusted for inflation using ABAG CPI data. 
Estimate has been adjusted for inflation using ABAG CPI data. 
~ •rcpared by EDAW, Inc. (February 20, 2001) 
Annualized Counl,. Cost 
$6,050,000 
Sl,815,000 
Sl,210,000 
so 
59,075,000 
SS,703,000 
S2,61 l,000 
Sl,741,000 
so 
SJJ,055,000 
Sl,475,000 
S443,000 
S295,000 
so 
S2,21J,OOO 
S22,958,000 
$6,887,000 
. S4,592,000 
so 
534,437,000 
SSS,780,000 
S200,000 
S394,000 
SI00,000 
S2,224,000 
52,918,000 
S75,000 
SI00,000 
SI00,000 
$150,000 
5425,000 
so 
so 
$3,343.000 
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APPENDIX E: REGIONAL DESIGN STRATEGY 
All of the alternatives are recommended in conjunction with a regional design strategy, 
intended to manage and direct future growth. The design strategy is less targeted to 
manage water use as it is directed to managing and maintaining a vision for North 
County. It will be expensive to implement the recommended infrastructure in this plan. 
If existing and new users are to be charged for the projects, there should be some 
assurances that a quality of life will be maintained in North County, that warrants and 
supports the kinds of charges landowners will be experiencing. 
An inter-related set of planning and design principles should be developed to articulate 
the future development direction of the study area to ensure continued supply of potable 
water, reduction of pollutants in streams, and control measures to reduce or reverse 
seawater intrusion. This could be accomplished at three scales since there are different 
issues relevant to each. The regional scale would address the entire study area, and 
perhaps all of Monterey County. The local scale would address political jurisdiction 
and/or geography depending on the issues covered. The site scale would address 
individual parcels. 
Regional Scale 
The goal at the regional scale would be a vision document that presents a unified 
approach to land use consistent with the region's goals of sustainability and water supply 
management. The product would be a Regional Design Strategy and Plan. The 
following steps would help toward that goal: 
~ Review General Plan goals for protection of watersheds, sub-basins, recharge areas, 
habitats, open space networks, utilities infrastructure, etc. 
~ Establish steering committee to develop a unified vision for the sub-basins that 
address the ultimate buildout scenario(s) through proposed Regional Design Strategy 
and Plan. 
)'- Conduct more detailed mapping to determine the baseline physical characteristics of 
the study area including possible recharge areas, stream corridors, slopes and aspects, 
drainage basin run off characteristics etc. 
~ Collect data regarding infrastructure planning, linked open spaces and island open 
spaces, land uses, habitats, fire risks, slope instabilities, etc. 
~ Synthesize data into a Regional Design Strategy and Plan that seeks to articulate 
regional development goals that embody 'smart growth' and 'sustainable 
development' principles, including community and stakeholder participation. 
~ Develop an overall vision document in the form of a Regional Design Strategy and 
Plan to supplement the General Plan in directing and designing growth throughout the 
study area. 
Local Scale 
The goal at the local scale would be a vision/statutory document that presents suitable 
approaches to subdivision or community design and outlines possible community-wide 
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water management principles and methods. The product would be a Special 
Environmental Plan or other Specific Plan. 
The establishment of a Specific Plan that defines the local development characteristics in 
relation to the landscape units in which they occur (e.g., a series of guidelines for 
uplands, mid-slopes and lowlands community developments) would allow for: 
);>- The translation of the regional strategy into a Specific Plan for the study area 
jurisdictions. 
);>- Possible liaison with local developers to produce an exemplar and/or test scheme(s). 
);>- Community design guidelines. 
Site Scale 
The goal at the site scale would be a vision/statutory document that provides detailed 
controls on site water management and provides the physical implementation of the 
previously described vision documents. The product would be a local design manual and 
ordinances that define the site design characteristics in relation to the landscape units in 
which they occur. 
The local design manuals and ordinances would include site design guidelines. 
Issues to be addressed include: 
)- Lot size and layout characteristics including provisions for control of agriculture on 
residentially zoned land, siting of buildings, driveways, and parking areas; 
)- Lot coverage including definition of acceptable levels of clearance and grade 
modifications, replacement of canopy trees, maintenance of drainage corridors (both 
naturally occurring and structured); 
);>- Lot drainage characteristics including on-site or community detention basins, storm 
flow corridors, and permeability of pavements; 
);>- Acceptable building methods aimed at reducing the levels of run-off during storm 
flows; 
);>- Soil stabilization methods and applications; 
)- Roof water collection systems and other supplemental supply situations for non-
potable water applications or recharge; and 
)- Possible on-site or community recharge basins at the heads.of sub-watersheds rather 
than discharge downstream. 
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